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Preface
Traditional economic theory assumes that individuals are self-interested. They only care
about their ownwell-being and disregard the impact of their actions on the others. However,
the assumption of selfish individuals is unable to explain a number of important phenomena
and puzzles. Individuals frequently engage in actions that are costly to themselves with no
apparent reward. Behavioural economics provides plausible explanations for these actions.
Individuals can be “boundedly rational" (Simon, 1955, and Kahneman et al. 1982) and/or
can be driven by altruistic, equity and reciprocity considerations (see for an overview Fehr
and Schmidt, 2006). Over the past decade, researchers have applied behavioural economics
models to the study of organisations and how contracts should be designed in the presence
of non-standard preferences and asymmetric information or incomplete contracts (see for
an overview of the literature Köszegi, 2014).
In my current research, I try to be at the forefront of these new behavioural economics
applications into traditional industrial organisation and contract theory themes. The usual
prescriptions of standard models can be misleading if potential differences in the agents’
preferences are overlooked. Behavioural economics can make great progress if it takes into
proper account market and organisational features.
This dissertation comprises three chapters.
In the first chapter, Customer-Oriented Employees: Blessing or Curse for Firms?, I show
that the widely-held view that firms always benefit from hiring motivated agents - that is,
agents who also care about the well-being of the customers - may not be true in a compet-
itive environment. In presence of competition, the strategic interaction between firms may
i
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lead to unexpected results concerning the desirability of hiring motivated agents. In partic-
ular, I find that firmsmay obtain higher profits by hiring self-interested agents than by hiring
motivated agents. However, firms find themselves trapped in a prisoner’s dilemma in which
the strategy of hiring self-interested agents is strictly dominated by that of hiring motivated
agents. Therefore, the very presence of a motivated work force may hurt firms.
In the second chapter, Delegation with a Reciprocal agent, Alessandro De Chiara1 and I
study a delegation model in which a principal needs to delegate the choice of a project to a
better informed agent who is motivated by reciprocity.
An agent is said to be reciprocal if he responds to actions he perceives to be kind in a
kind manner, and to actions he perceives to be hostile in a hostile manner (see Rabin, 1993,
Dufwenberg and Kirchsteiger, 2004, and Falk and Fischbacher, 2006).
The preferences of the agent and the principal about which projects should be under-
taken can be discordant. We find that when the conflict of interest is more severe and the
agent’s sensitivity to reciprocity is small, the principal ismore likely to retain authority about
the choice of the project with respect to the standard case wherein the agent does not recip-
rocate. In contrast, if the preferences are more aligned and/or the agent is very sensitive to
reciprocity, the set of allowable decisions is larger relative to the standard case. We find that
there always exists a threshold value of the reciprocity parameter above which the principal
grants full discretion to the agent. If the agent is expected to reciprocate, it may well be the
case that the principal delegates authority even when their preferences about the choice of
the project are very discordant.
In the third chapter, Intrinsically Motivated Agents in Teams, I develop a principal-agent
model where a profit-maximizing principal employs two agents to undertake a project. The
employees differ in terms of their intrinsic motivation towards the project and this is their
private information. I analyse the impact of individual and team incentives on the screening
problem of employees with different degrees of motivation within teams. If the principal
conditions each agent’s wage on his own level of effort (individual incentives), an increase of
the rents paid to the motivated agents results in a lower level of effort exerted by all agents
1Alessandro De Chiara is a PhD student at ECARES and an FNRS research fellow.
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in the second-best. In this case, reversal incentives occur. Conversely, reversal incentives
do not arise if the principal uses team-incentives. If the principal conditions each agent’s
wage on the effort of both agents and the agent’s performance on the effort of his colleague
(team-incentives), motivated agents exert the same level of effort as in the first-best.
Despite these benefits, team incentives do not seem to be always used in the real world.
Thismay be explainedby the agents’ attitude towards riskwith respect to changes in income.
If individuals are risk averse they are unwilling to be paid on the basis of the levels of effort
of each member of the team. In addition, intrinsically motivated agents might be better off
under individual incentives than team-incentives.
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Chapter 1
Customer-Oriented Employees: Blessing
or Curse for Firms?
I investigate whether the presence of customer-oriented employees benefits firms in a competi-
tive environment. Employees are defined as customer-oriented if they are interested not only in
their wage but also in the well-being of their customers. I find that firmsmay obtain higher prof-
its by hiring self-interested rather than customer-oriented employees. This is because the em-
ployees’ customer-orientation has opposing effects on the profits obtained by the firms. On the
one hand, customer-oriented employees provide a given level of quality for a lower wage. On the
other hand, the agents’ motivation has a positive impact on the quality of the products offered
by the firms. With higher quality, the degree of differentiation of the products is relatively less
important, increasing competition and reducing prices. If the second effect dominates, firms
find themselves trapped in a prisoner’s dilemma in which the strategy of hiring self-interested
employees is strictly dominated by that of hiring customer-oriented employees. Hence, the very
presence of customer-oriented employees may hurt firms.
Keywords: Spatial Competition, Customer-Oriented Employees, Prisoner’s Dilemma.
JEL classifications: D03, D21, L13.
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1.1 Introduction
Customer-oriented or motivated employees1 are interested not only in their wage but also
in satisfying customers’ needs. It is natural to think of this kind of workers in non-profits or-
ganizations or in the public service provision such as health care and education system (see
for example François, 2000, Biglaiser and Ma, 2007, and Delfgaauw and Dur, 2008). How-
ever, also profit maximizing firms can attract motivated employees offering jobs which have
a socially valuable impact or a socially oriented mission. The marketing literature argues
that this is especially true in the service sector where there is a strong interaction between
employees and customers and the employees can easily see the impact of their actions on
the customers’ well-being. The impact of customer-orientation of employees in the service
sector on the customers’ satisfaction is extensively studied in this literature and is found to
be positive.2 For this reason, customer-orientation of employees is considered to be an im-
portant factor for service firms’ economics success (see for example Bove and Johnson, 2000,
and Sergeant and Frenkel, 2000) and this explains why firms may want to have a customer-
oriented workforce. Firms strive to satisfy customers’ needs in an attempt to win market
shares and increase profits.3
While itmay seema foregone conclusion that profit-maximising firms are better off when
their customers are more satisfied, this relationship is in fact far from being obvious. In this
article, I show that in the presence of competition, the strategic interaction between firms
may lead to unexpected results concerning the desirability of hiring customer-oriented em-
ployees. In particular, I find that firms may obtain higher profits by hiring self-interested
1In this paper I will use the two terms interchangeably.
2For example, Hennig-Thurau (2004) tests empirically a sample of 989 consumers for two service sectors (i.e.
book/CD/DVD retailers and travel agencies) where the customer-orientation of service employees consists of
four dimensions: employees’ technical skills, social skills, motivation, and decision-making power. This au-
thor finds a positive relationship between customer-orientation and customers’ satisfaction. See also Hennig-
Thurau and Thurau (2003) and Danavan et al. (2004).
3For example, Kohli and Jaworski (1990) and Narver and Slater (1990) conduct field interviews with man-
agers in diverse functions and organizations. The authors claim that a greater emphasis on customer’s sat-
isfaction has a positive impact on firms’ profits. However, the marketing literature also suggests that certain
contingencies, such as the degree of competition in the market, maymoderate the strength of this relationship
(see for example Jaworski and Kohli, 1993, and Slater and Narver, 1994).
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agents than by hiring motivated agents. However, firms find themselves trapped in a pris-
oner’s dilemma in which the strategy of hiring self-interested agents is strictly dominated by
that of hiringmotivated agents.
In this paper, I develop a Salop model where profit-maximizing firms offer horizontally
and vertically differentiated products anddecidewhether to hiremotivated or non-motivated
employees. A typical example of horizontally and vertically differentiated products can be
found in the hospitality industry, such as restaurants and hotels. Restaurants offer different
menus, i.e. the products are horizontally differentiated. In addition, the products are verti-
cally differentiated as the quality provided by the restaurants is different and it is affected to
some extent by the effort exerted by their own employees. Throughout the paper, the model
is studied under the assumption of perfect information between the employer and the em-
ployees and this is because there is no need to add this type of friction in themodel to attain
the prisoners’ dilemma.4
As a benchmark, the monopolistic environment is studied. In this case, the monopo-
listic firm benefits from hiring motivated employees. Motivated employees produce higher
quality goods, which can be sold for a higher price, resulting in higher profits. However, this
conclusion may not hold in a competitive environment.
In a competitive environment the employees’ customer-orientation has conflicting ef-
fects on the profits obtained by the firms. On the one hand, it increases profits by reducing
wages: customer-oriented employees provide a given level of quality for a lower wage. This
result is in line with the existing literature where motivation is effective in stimulating work
effort even in the absence of monetary rewards (see for example Bénabou and Tirole, 2003,
2006). On the other hand, the employees’ customer-orientation leads to an increase in the
quality of the products offered by all firms. This reduces the role played by product differen-
tiation between firms, thereby increasing competition and reducing prices. This latter effect
occurs only in the presence of competition between two or more firms, and it can be large
4The spatial models are very well suited to capture situations where products are horizontally and vertically
differentiated and there is complete information in the market.
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enough to outweigh the gain generated by lower wages.
When the negative effect on the profits dominates, firms end up in a prisoner’s dilemma
as they hire motivated employees even when they would be better off hiring selfish employ-
ees. Hence, the presence of motivated employees may hurt firms.5 Which effect dominates
is crucially affected by the degree of competition in the market. Specifically, the prisoner’s
dilemma is more likely to occur in markets with less substitutable products and fewer firms.
The customers’ welfare is positively affected by the employees’ motivation. A higher de-
gree of employee motivation increases the quality of the products and reduces the price
charged by firms. In contrast, the degree of differentiation of the goods has a negative im-
pact on the customers’ utility irrespective of whether agents are self-interested or not. As
the goods are less substitutable, equilibrium prices increase leading to a reduction in the
customers’ utility. This negative impact is higher when the employees are self-interested be-
cause customers pay lower prices when employees aremotivated thanwhen they are selfish.
In the case in which the number of firms is endogenous, I find that the number of firms
that operate in the market may be higher when the employees are selfish. This occurs when
firms’ profits are higher in the absence of motivated employees (i.e. when firms face a pris-
oner’s dilemmabecause they have access tomotivated employees). In this case, the employ-
ees’ motivation may also have a counteracting effect on the customers’ utility. On the one
hand, it has a positive impact due to an increase in the quality of the service offered by the
firms. On the other hand, it has a negative impact due to a reduction in the number of firms.
Because of horizontal differentiation awider variety of goods is beneficial to costumers. Even
though the overall effect of the employees’ motivation on the customers’ utility is positive,
its impact is mitigated when the number of firms is endogenous.
The equilibrium quality is also compared with the one which maximizes the social wel-
5Note that the results of the paper are obtained under perfect information on the agents’ motivation. The
existence of a prisoner’s dilemmadoes not rely on the assumption of asymmetric information between employ-
ers and employees, but only on the trade-off between vertical and horizontal differentiation. As a robustness
check I also consider an asymmetric info setting in chapter 1.6.
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fare. The social optimum level of quality is positively correlated with the employees’ moti-
vation and it is always higher than the one obtained in the market equilibrium. When firms
choose the level of quality to maximize their profit functions, they do not fully internalize
the positive effect of quality on the employees’ and the customers’ utility.
The remainder of the paper proceeds as follows. In the next subsection the existing lit-
erature is reviewed; in Section 1.2 the set-up of the model is presented and a monopolistic
environment is analyzed; in Section 1.3 the equilibrium of the model is characterized for
a given number of firms; in Section 1.4 the condition under which the prisoner’s dilemma
arises is illustrated and the impact of competition on wages is studied; in Section 1.5 the
case in which the number of firms is endogenous and the social optimum are analysed; in
Section 1.6 the asymmetric information case is studied; and concluding remarks are given in
Section 1.7.
1.1.1 The Literature
This chapter of the thesis is related to the literature on psychological incentives in organi-
sations which focuses on the impact of monetary incentives on the level of effort exerted by
motivated agents (see for instance Bénabou and Tirole, 2003, 2006).6 In line with this litera-
ture I find that motivation can be effective in stimulating work effort even in the absence of
monetary rewards.7 However, theseworks donot investigate the role of competition. In pres-
ence of competition between two ormore firms, the strategic interaction between firmsmay
lead to unexpected results concerning the desirability of hiring customer-oriented agents.
This chapter is also related to the literature on the effects of competition on managerial
incentives. Hart (1983) is the first to model the effect of competition on the agency prob-
6In this literature, some articles also study the selection of motivated employees between public and pri-
vate sector (see for example Besley and Ghatak, 2005, Delfgaauw and Dur, 2007, 2008, Prendergast, 2007, and
Manna, 2013). But this is beyond the purpose of this work.
7The literature on psychological incentives shows that monetary incentives can negatively influence the
individuals’ behavior in terms of their levels of effort. The reason is that monetary incentives may change how
tasks are perceived by agents (Bénabou and Tirole, 2003) and they may also reduce the value of generous or
civic minded acts as a signal of one’s moral character (Bénabou and Tirole, 2006).
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lems between a firm’s owner and a manager.8 Schmidt (1997) explains that greater competi-
tion may lead to stronger incentives for agents because greater effort is required to avert the
threat of bankruptcy. Raith (2003) examines how the degree of competition among firms in
an industry with free entry and exit affects the incentives for their managers. Then, the ef-
fect of competition on incentives and effort takes place through a change in the equilibrium
number of firms in the industry. His results suggest an unambiguous positive relationship
between competition and incentives.
Like Raith (2003), this article shows that competition increases the wages paid to self-
interested agents. Whenproducts aremore substitutable, prices andprofits decrease leading
to less firms. Each firm produces a higher level of quality and each agent receives a higher
wage by his principal. However, these works do not consider potential differences in the
agents’ preferences. Competition has an ambiguous impact on the managerial incentives
paid to motivated agents. When agents are motivated there is an additional effect that goes
in the opposite direction. If the products are less substitutable, the customers are worse off
and principals have to pay higher wages tomotivated agents to keep the level of quality con-
stant.
The results of this paper present some similarities but also some very important differ-
ences with Fershtman and Judd (1987). In a Cournot model, these authors show that own-
ers offer incentives to their managers which depend also on sales even though they would
have been better off providing incentives based just on profits. Thus, firms find themselves
trapped in a prisoner’s dilemma concerning which incentive contract they offer to their em-
ployees. Conversely, inmypaper the prisoner’s dilemmapertains to the type ofmanager that
is hired. Moreover, their result is driven by the existence of asymmetric informationbetween
owners and managers about demands and/or costs. Therefore, they shed light on how the
presence of asymmetric information distorts incentives away from efficiency. In contrast,
I highlight how the presence of motivated agents can hurt firms in a complete information
setting.9
8Scharfstein (1988) reconsiders Hart’s model relaxing the assumption of infinitely risk-adverse managers.
9In addition, note that the equilibrium inefficiency in Freshtman and Judd (1987) is also crucially made
possible by the possibility of setting a negative fixed wage.
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I try to bridge these two strands of the literature considering the interaction between
monetary incentives and the agents’ motivation in a competitive environment.
1.2 The Set-Up of theModel
A continuum of costumers of mass 1 is distributed uniformly on a Salop circle (its perimeter
is normalized to 1).10 Each costumer buys exactly one unit of the good. There are n profit-
maximizing firms that operate on the market and that are positioned equidistantly around
the circle.11 The products offered by the firms are horizontally differentiated. Each firm con-
sists of a principal and an agent, both risk neutral. The principal-agent relationship can be
interpreted as the relationship between the owner of the firm who offers a contract in terms
of quality of the product q and wage ω to an employee (the agent).
The agents are wealth constrained with zero initial wealth and have a reservation wage
of zero. They have quadratic effort costs, which are observable to the principal. The effort
exerted determines the quality of the services. Thus, the products can also be vertically dif-
ferentiated. For the sake of simplicity, I assume that quality q depends linearly on workers’
effort: q = ǫ in each firm. There is no asymmetric information between the principal and
the agent. Since quality is verifiable, the principals need not offer an incentive to the agents
because they have all the necessary information to implement the efficient levels of quality.
I depart from the traditional Salop model by assuming that agents’ utilities might posi-
tively depend on the well-being of the customers. The parameter θmeasures the employees’
customer-orientation. There are two types of agents: the self-interested agents with θ = 0
and themotivated agents with θ > 0. The number of agents of each type is larger than n and
their type is observable.12
10I am focusing on products that are vertically and horizontally differentiated with perfect information about
the agents’ types. The spatial competition models are very well suited to capture this kind of situation.
11The number of firms is initially assumed to be exogenous. This assumption is relaxed in section 1.5.
12This assumption means that there is perfect of competition on the labour market. If it were not the case,
one would have selection of employees with different motivation among firms. But this is beyond the purpose
of this work.
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After the employment decision, the firms offer imperfectly substitutable services, com-
peting against each other on quality q and prices p.
The timing of the model is as follows. In stage 1, each principal decides whether to hire
a motivated or a self-interested agent; In stage 2, each principal offers a contract (ω,q) to
his agent. Each agent accepts any contract which yields an expected utility of at least his
reservation utility of 0; In stage 3, agents exert the effort determined by the contract and the
principals choose prices simultaneously; In stage 4, the customers choose from which firm
to buy the good.
1.2.1 The Objective Functions
Take a generic firm i . If a customer k purchases one unit of the good from firm i , his utility
is:
Uik = v(qi )−pi − t xik , (1.1)
where v(qi )= v +qi represents the customer’s benefit from the good offered by firm i . Cus-
tomers derive a non-negative utility v from the good irrespective of its quality, i.e. v ≥ 0. The
distance between firm i and customer k is denoted by xik . Customer k incurs a transport
cost, t xik , for traveling to firm i and a cost t
(
1
n
−xik
)
to the next firm i +1. The exogenous
parameter t represents the degree of horizontal differentiation of the goods offered by the
firms. When t is low, firms offer similar goods and competition is tough.
Being Salop’s amodel of localized competition, every firm competes onlywith the imme-
diate neighbors. Each firm has only two competitors, those located to the right and left of it.
Profits are given by the difference between revenues and the wage paid to the agent:
πi = pi di −ωi , (1.2)
where pi and di are the price and the demand of firm i , respectively, and ωi the wage paid
to his agent.
The key assumption of this model is that agents can be customer-oriented. The agents’
utility function consists of their own “egoistic" payoff, given by the difference between wage
and effort costs, and their motivation.
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The agents’ utility function from working in firm i is given by:
Vi =ωi −
1
2
q2i +θiU i (1.3)
whereU i represents theweighted average utility of the customer buying a product from firm
i . This utility is equal to:U i = v(qi )−pi − t2
[
α1xi l+α2xi l ′
(α1+α2)
]
, with α1+α2 = 1; α1 and α2 are the
normalized weights attached to the customers to the right and left of firm i , respectively,
and coincide with their relative masses; while l (respectively l ′) is the customer located to
the right (left) of firm i who is indifferent between firm i and firm i + 1 (firm i − 1). Moti-
vated employees are not interested in providing high quality per se but care about how their
activity affects the customers’ well-being.13 Hence, they are also interested in the prices are
charged for the products. This assumption is particularly reasonable when there is a strong
relationship between customers and employees. For example, in the hospitality industry
where employees are able to see the impact of their actions on the customers’ well-being.
To guarantee an interior solution the following assumption is made.
Assumption 1.1. The parameters fulfill the following conditions:
• t ∈
(
2
9
, 4
15
(2+3vn)
]
;
• v ∈
[
0, 8−16nθ+45ntθ−10n
2θ
2−27tn2θ2
36n2θ
]
;
• θ ∈
(
0,θmax
]
with θmax = (45t−16)+3
p
64−64t+225 t2
2n (10+27t) .
The lower and the upper limits on t are set such that the principals attain non-negative
profits and the customers derive a non-negative utility. Customers’ valuation v must lie in
the interval specified above otherwise the motivated agents would earn negative wages. Fi-
nally, for v to be non-negative, the agents’ motivation θ cannot be higher than its upper
bound.
1.2.2 AMonopolistic firm
As a benchmark case, I consider the equilibrium of a monopolistic firm.
13The case in which the agents care just about the quality is similar to the one in which agents are heteroge-
neous in their productivity.
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Proposition 1.1. In equilibrium, a monopolistic firm always hires a motivated agent.
Proof. See Appendix A.
If a monopolistic firm hires a motivated agent, the quality of its product is higher relative
to the case in which the agent is selfish. The higher quality leads to a higher wage but also
allows the firm to charge a higher price. This latter effect on the firm’s profits always domi-
nates the former and this explains why the firm is better off hiring a motivated agent.
In the next section, I characterize the equilibrium in a competitive environment.
1.3 Competition and Agents’ Motivation
The equilibrium is determined by backward induction. All the mathematical computations
are in Appendix B .14
In stage 4, the customers choose which good to buy. A customer l is indifferent between
firm i and i +1 ifUi l =Ui+1 l , or equivalently v+qi −pi − t xi l = v+qi+1−pi+1− t
(
1
n
−xi l
)
.15
The demand for firm i is given by xi l +xi l ′ , that is:
di =
1
n
+ [2qi −qi+1−qi−1]+ [pi+1+pi−1−2pi ]
2t
. (1.4)
In stage 3, the principal i chooses the price to maximize his objective function, taking
qualities and wages as given.
The principal i maximizes his profits:
max
pi
πi = pi
[
1
n
+ [2qi −qi+1−qi−1]+ [pi+1+pi−1−2pi ]
2t
]
−ωi . (1.5)
The equilibrium prices are obtained as functions of the levels of quality by taking the first
order conditions with respect to prices for each profit function πi .
In stage 2, each firm i maximizes its profits with respect toωi and qi under the following
participation constraint:
ωi −
1
2
q2i +θiU i ≥ 0. (1.6)
14The characterization of the equilibrium when agents are self-interested is in Appendix B.2.1, while the one
when agents aremotivated in Appendix B.2.2.
15It is easy to check that xi l = 12n +
(qi−qi+1)+(pi+1−pi )
2t .
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The participation constraint guarantees that agent i does not choose his outside option.
In this stage, the firm’s payoff when it employs a motivated or a non motivated agent is an-
alyzed for any possible combination of types hired by the rival firms. This enables me to
compare the firms’ profits and analyze the optimal choice of the agent at stage 1. Let π
j
kl
denote the profit that firm i obtains when it employs agent j , while its direct rivals employ
agents k and l . j ,k, l can be either motivated (M) or selfish (S) individuals.
Proposition 1.2. The strategy of hiring a selfish agent is strictly dominated by the strategy of
hiring a motivated agent, i.e. πM
kl
>πS
kl
for k, l ∈ {S,M}.
Proof. See Appendix B .
Regardless of whether the rival firms hire motivated agents or not, principal i is always
better-off by hiring a motivated agent.
1.4 A Prisoner’s Dilemma
The previous section shows that hiring a motivated agent is a dominant strategy for each
firm. But do firms benefit from hiring amotivated agent? The answer is provided by the next
proposition.
Proposition 1.3. Firms would obtain higher profits by hiring self-interested agents than by
hiring motivated agents, i.e. π∗S
SS
>π∗MMM , whenever t > tˆ = 2(8+18nv +5nθ)9(8−3nθ) .
Proof. See AppendixC .
The condition of Proposition 1.3 does not contradict Assumption 1.1. Consider, for ex-
ample, the case in which n = 3 and v = 1
6
. The degree of differentiation of the product t is
in the interval
(
2
9
, 28
30
]
, and θ can be at most equal to 0.328. If θ = 0.2, the prisoner’s dilemma
occurs whenever t > 0.72 which is allowed for.
For t sufficiently high, the firms would be better off hiring self-interested agents. They
would like to coordinate and hire selfish individuals but they cannot. As I have shown in the
previous section, the strategy of hiring self-interested agents is strictly dominated by that of
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hiringmotivated agents. Hence, the very presence of motivated agents can hurt firms.16
To better understand the reason why a prisoner’s dilemmamay arise, it is useful to study
the effect of the different parameters on the firms’ profits more in detail.17
The profits obtained when all firms hire self-interested agents are:
π∗SSS =
t
n2
− 2
9n2
; (1.7)
while the profits obtained when all firms hire motivated agents are:
π∗MMM =
1
n
[
4t −3ntθ
4n
]
− 1
2
[
2+nθ
3n
]2
+θ
[
8−15t +12nv +4nθ+9ntθ
12n
]
. (1.8)
Impact of Agents’ Customer-Orientation. In order to analyze the effect of agents’ customer-
orientation θ on profits, I take the derivative of equation (1.8) with respect to θ:18
∂π∗MMM
∂θ
=
∂pMMM
∂θ
d∗MMM −
∂ω∗MMM
∂θ
=−3t
4
1
n
+ 16−45t+36nv +20nθ+54ntθ
36n
.
Higher motivation has a positive impact on the quality offered by firms
(
∂q
∂θ
= 1
3
> 0
)
. With
higher qualities, product differentiation becomes relatively less important, leading to an in-
crease in competition and a reduction of the price
(
∂p
∂θ
=−3
4
t < 0
)
. This reduction of the price
has a negative impact on firms’ profits. However, the agents’ motivation has a negative im-
pact on thewages. Motivated employees provide a given level of quality for a lower wagewith
respect to self-interested agentswhich increases profits. Which effect dominates depends on
the degree of substitutabilityof the products t , on the degree ofmotivation θ, on the number
of firms n, and on the customer’s valuation v . When the negative effect on profits due to the
reduction of the price dominates the positive effect due to the reduction of the wage, firms
would obtain higher profits by hiring selfish rather thanmotivated agents. The first graph (a)
16One might wonder if repeated interaction among firms could sustain an equilibrium in which each firm
hires a selfish agent. However, this would require playing the entire stage game in every period. As a result,
the hiring decision should be taken every time. This in in stark contrast with real-world employment contracts
whose duration is typically long.
17Computations concerning the levels of quality, price, demand and wage are provided in Appendix B.
18Note that in equilibrium the impact of agents’ customer-orientation on the demand is null since firms share
the demand in the market: d∗MMM = 1n .
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π
t
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tˆ tˆ ′
(b)
Figure 1.1: Comparison between Profits
of Figure 1.1 shows firms’ profits when individuals are selfish (solid line) and when they are
motivated for different values of θ (dashed lines) with θ1 > θ2. If t > tˆ , firms would be bet-
ter off hiring self-interested agents. However, the higher the agents’ customer-orientation,
the higher the degree of differentiation t for which the prisoner’s dilemma arises. In other
words, the threshold value of tˆ above which the prisoner’s dilemma arises is increasing in θ,
i.e. tˆ (θ1)> tˆ (θ2).19
Impact of the Number of Firms. In Figure 1.1(b), firms’ profits obtained by hiring self-
ish individuals (solid lines) and by hiring motivated agents (dashed lines) are compared for
different numbers of firms in the market. A higher number of firms in the market reduces
firms’ profits irrespective of whether the agents are motivated or not: both the solid and the
dashed lines tilt down. However, the negative impact of the number of firms on the profits is
higher when the agents are selfish. Take the derivative of the differential profits between π∗S
SS
and π∗MMM with respect to n:
∂(π∗S
SS
−π∗MMM )
∂n
=− 2θ(9t −2)
9n2
< 0.
When the number of firms in the market increases, the prisoner’s dilemma occurs for a
higher value of t .
19Take again the example provided previously. When θ = 0.2 the threshold value of t above which the pris-
oner’s dilemma arises is 0.72. For a higher value of θ = 0.3, the threshold value of t becomes t > 0.9.
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Impact of Customers’ Valuation. An increase of v has a positive impact on firms’ profits
when agents are motivated. This is because an increase in v reduces the wage paid to moti-
vated agents leading to an increase in profits. In contrast, the customer’s valuation v has no
impact on the firms’ profits if agents are self-interested. As v increases, the loss obtained by
hiringmotivated agents is reduced.
Impact of Horizontal Differentiation. It is also possible to note from Figure 1.1 that the
profits obtained by hiring motivated agents (dashed lines) are flatter than the profits ob-
tained by hiring selfish individuals (solid lines). To better understand why this occurs, con-
sider the derivative of the differential profits with respect to t :
∂(π∗S
SS
−π∗MMM )
∂t
= θ(8−3nθ)
4n
> 0.
The degree of differentiation of the products t positively impacts on the profits irrespective
of whether the agents are motivated or not. However, the positive impact of t on the profits
is higher when agents are self-interested. This effect is due to the impact of t on the wages
paid to agents. More specifically, when all agents are self-interested, their wage is given by
the following equation:
ω∗SSS =
2
9n2
, (1.9)
while when all agents are motivated, they receive the following wage:
ω∗MMM =
1
2
[
2+nθ
3n
]2
−θ
[
8−15t +12nv+4nθ+9ntθ
12n
]
. (1.10)
While the wages paid to selfish agents (equation 1.9) are not affected by t but only by n,20
the wages paid to customer-oriented agents (equation 1.10) are also affected by the de-
gree of differentiation t . The impact of t on the wages paid to motivated agents is positive:
∂ω∗MMM
∂t
= θ(5−3nθ)
4n
> 0. As t takes a higher value, there is less competition because the products
are less substitutable. If the products are less substitutable, prices are higher, the customers’
utility is reduced and principals have to pay higher wages to motivated agents to keep the
level of quality constant. Hence the different slopes of the profits lines in Figure 1.1.
20An increase in n reduces the levels of quality offered by firms leading to a reduction of the wage paid to
agents.
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Overall, the prisoner’s dilemma is more likely to arise when the degree of differentiation
of the products t is high, the agents’motivation θ, the number of firms n, and the customer’s
valuation v are low.
Impact of Parameters on the Customers’ Utility. The average customer’s utility derived
from buying a product from firm i when all agents are selfish and when all agents are moti-
vated are equal to the following, respectively:
U
∗
S =
8−15t +12nv
12n
; U
∗
M =
8−15t +12nv+4nθ+9ntθ
12n
.
The impact of the agents’ customer-orientation θ is positive because a higher motivation of
the agents increases the quality of the product and reduces the price offered by the firms.
The degree of product differentiation t has a negative impact on the customer’s utility ir-
respective of whether the agents are self-interested or not. As t is high, products are more
horizontally differentiated. This reduces the competition in the market and increases equi-
libriumprices. However, the prices paid by the customerswhen the agents aremotivated are
lower than the ones paid when they are selfish. In other words, the negative impact of t is
higher when agents are self-interested. Finally, the number of firms n has a positive impact
on the customer’s utility if t > 8
15
. As the products are less substitutable, customers are less
interested in the quality and choose a product closer to their location. An increase in the
number of firms reduces the distance between customers and firms leading to an increase
in their utility.
1.5 Endogenous Market Structure
In this section, the assumption of an exogenous number of firms is relaxed. There is an
additional stage, stage 0, in which each firm must decide whether to enter the market and
incur an entry cost F ≥ 0, or stay out. The entry cost F affects the degree of competition
among firms and through this channel the customer’s utility. The equilibrium number of
firms competing in the market is determined by the zero-profit condition. Markets with
lower entry costs F aremore competitive because the number of firms in themarket is larger
and therefore prices lower. Note that firms are equally distributed on the Salop’s circle.
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The customer-orientation of the agents has an impact on the profits obtained by firms,
and then on the number of firms present in the market.
When agents are self-interested, the number of firms is equal to:
n∗S = ⌊nˆS⌋ ;
where nˆS =
p
(9t −2)
3
p
F
.
(1.11)
In the above equation, n∗S is the greatest integer less than or equal to nˆS .
21
Lemma1.1. The number of the firmswhen agents are self-interested increases with the degree
of product differentiation t and decreases with the cost of entry F .
Proof. See AppendixD.
A lower t means that products aremore substitutable leading to lower equilibriumprices
and profits. Similarly, it is straightforward that a reduction of the fix cost F increases the
number of the firms leading to a reduction in profits.
When agents are motivated, the number of the firms is equal to:
n∗M = ⌊n̂M ⌋ ;
where n̂M =
2
(
−2θ(9t −2)+3
√
(9t −2)(4F −4vθ−2θ2+ tθ2
)
36F −36vθ−10θ2−27tθ2
.
(1.12)
In the above equation, n∗M is the greatest integer less than or equal to n̂M .
Lemma 1.2. The number of the firms when agents are motivated decreases with product sub-
stitutability, with the cost of entry F , and increases with v. The impact of agents’ motivation θ
is ambiguous.
Proof. See AppendixD.
Akin to the previous case, when products are more substitutable (lower t ) the equilib-
rium prices decrease leading to a reduction in gross profits. A reduction in the fix cost F
21Note that due to the integer problem, the profits firms can attain may be slightly higher than 0.
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increases the number of firms leading to a reduction in gross profits. In addition, a high val-
uation of the good v has a positive impact on the profits (due to a reduction in thewage) and
then on the number of firms. The effect of the agents’ customer-orientation on the num-
ber of firms is ambiguous. If the negative impact on the revenues (reduction in the price) is
greater than the positive impact due to the reduction in the costs (reduction in the wage),
the agents’ customer-orientation has a negative impact on the number firms. Otherwise, it
impacts positively on the number of firms.
Comparing the number of firms obtained in the two different cases, I find that
Proposition 1.4. In case of the prisoner’s dilemma n∗S ≥ n∗M .
Proof. See AppendixD.
Proposition 1.4 says that when the prisoner’s dilemma occurs, the gross profits obtained
by hiring self-interested agents are higher than those obtained by hiring motivated agents,
and so is the number of firms. In this case, motivation has a countervailing effect on the
customers’ utility due to a reduction in the number of firms and to an increase in the qual-
ity of the service. On the one hand, motivation has a positive impact on the quality of the
products offered by firms increasing the customers’ utility. On the other hand, motivation
has a negative impact on the number of firms leading to a reduction in the customers’ utility.
Because of horizontal differentiation a wider variety of goods is beneficial to customers. The
overall effect is positive.22 This means that the effect on the quality (vertical differentiation)
is higher than the effect on the number of firms (horizontal differentiation). Therefore we
can conclude that the positive impact of the agents’ motivation on the customers’ utility is
mitigated.
1.5.1 The Impact of Horizontal Differentiation with Endogenous Market
Structure
In the previous section, I have shown that the degree of horizontal differentiation t has no
direct effect on the wages offered to self-interested agents. However, t affects the number of
firms present in the market and thereby indirectly on the wages paid to selfish agents.
22This result is shown in AppendixD.4.
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When n is endogenous, wages are obtained by substituting the value of n found in equa-
tion (1.11) into condition (1.9):
ω∗SSS =
2F
9t −2. (1.13)
Proposition 1.5. With endogenousn, thewages are higher inmarkets withmore substitutable
products, but lower in markets with lower entry costs.
Proof. See AppendixD.
When products aremore substitutable, prices and profits are lower for any given number
of firms. There are fewer firms in the market. These firms produce a higher level of quality
and provide a higher wage to their agents. By contrast, a decrease in the entry cost F leads
to an increase in the number of firms. In equilibrium, each firm produces a smaller level of
quality, and therefore provides a lower wage to its own agent.23
Concerning the interaction between t and the wages offered to motivated agents when
n is endogenous, the result is ambiguous. On one hand, a higher t has a positive impact on
wages. If the products are less substitutable, the customers are worse off and principals have
to pay higher wages to motivated agents to keep the level of quality constant. On the other
hand, a high t has a negative impact on the wages. If the products are less substitutable,
prices and profits raise leading tomore firms. Each firmproduces a lower level of quality and
each motivated agent receives a lower wage by his own principal. Which effect dominates
depends on the value of the parameters. Note that a reduction of the entry cost F gives raise
only to the latter effect on thewages above described. Hence, we can conclude that thewage
ω increases in the entry cost F .
1.5.2 The Social Optimum
In this subsection, I compare the quality and the number of firms in the market equilibrium
q
∗M
MM ,n
∗
M with those which maximize social welfare q
∗,n∗. A social planner chooses q∗ and
n∗ in order to maximize the sum of principals’ profits, agents’ and customers’ utilities. The
following lemma characterizes the solution to the social planner’s problem.
23This result is in line with Raith (1993).
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Lemma 1.3. The socially optimal level of quality and number of firms are given by:
q∗ = (1+θ) and n∗ = 1
2
√
t
F + 1
2
(1+θ)2−θ[(1+θ)+v ]
.
Proof. See AppendixD.
Being identical, each firm produces the same level of quality. The left-hand side of the
socially optimal level of quality is the marginal cost of exerting effort24 and the right-hand
side is the marginal benefit of an increase in quality. An increase in quality directly benefits
customers and indirectly affects agents’ utility through their motivation. Hence, the social
optimum level of quality is positively correlated with the agents’ customer-orientation θ.
Moreover, it is always higher than the one obtained in the market equilibrium:
q∗ = (1+θ)> 2
3n∗
M
+ 1
3
θ = q∗MMM .
When firms choose q to maximize their profit functions, they do not fully internalize the
positive effect of quality on the agents’ and the customers’ utility.
The socially optimal number of firms decreases with the degree of substitutability and
with the entry cost F , but increases with the customers’ valuation v . The effect of agents’
customer-orientation θ is ambiguous. The first two effects are common in the standard Sa-
lopmodel where there are neither vertical differentiation nor motivated agents.25 The social
planner chooses the social optimum number n∗ that minimizes the sum of fixed costs and
customers’ transportation costs.
Withmotivated agents and vertically differentiated goods,some additional elements arise.
Each time a firm enters the market a new agent is hired. This agent benefits from positively
affecting the customers’ utility: θ[q∗+ v ] = θ[(1+θ)+ v ]. However, this agent exerts costly
effort to deliver quality. Given that each agent bears this cost, it would be desirable to have
only one good and one agent: 1
2
q∗2 = 1
2
(1+θ)2. There are two conflicting forces. On the one
hand, horizontal differentiation calls for increasing the number of goods. On the other hand,
vertical differentiation calls for a unique firm producing one good.
24Recall that the cost function is quadratic.
25In the standard Salopmodel, the socially optimal number of firms is equal to: n∗ = 1
2
√
t
F
(see Salop, 1979).
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1.6 Robustness Check: Asymmetric information of θ
It is not always straightforward to identify customer-oriented employees and recruit them.
It is plausible to assume that principals do not have perfect information on the agents’ types
they face. In this section, I consider the case inwhich the individuals’motivation is their own
private information.
As long as there is a large enoughnumber of agents of both types, principals are better off
offering a contract just tomotivated agents. If principals offered different contracts designed
for different types of agents, theywould pay an information rent tomotivated agents in order
to attain separation of types.26
The timing of themodel, when there is asymmetric information and the number of firms
is exogeneous, is as follows. In stage 1, each agent is informed about his type; In stage 2, each
principal offers a contract (ω,q) to his agent. The agents accept any contract which yields an
expected utility of at least their reservation utility of 0; In stage 3, after agents have exerted
effort determined by the contract, the principals simultaneously choose prices; In stage 4,
the customers choose from which firm to buy the good.
Proposition 1.6. Under asymmetric information, firms hire customer-oriented employees.
Proof. See appendix E .
Principals are able to offer to motivated agents the same contract obtained in the first-
best. They shut down on the selfish agents and do not have to pay an information rent to the
motivated agents. Again, for certain values of the parameters, the prisoner’s dilemma arises.
1.7 Conclusions
In this article, I have shown that the widely-held view that firms always benefit from hiring
motivated agents - that is, agents who also care about the well-being of the customers - may
not be true in a competitive environment. In presence of competition, the strategic inter-
action between firms may lead to unexpected results concerning the desirability of hiring
26In this case, the θ-agents would benefit from an information rent stemming from their ability to possibly
mimic the selfish agents. For the θ-agents the incentive constraints are binding, while for the θ-agents the
participation constraints are the binding ones.
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customer-oriented agents. This is because the employees’ customer orientation has a coun-
tervailing effect on firms’ profits. A higher motivation has a negative effect on the price of
the product offered by the firms. The economic intuition behind this result is the following.
Agents’motivation has a positive impact on the quality offered by firms, and this reduces the
relative importance of product differentiation between firms, leading to more competition
and reduced prices. This effect has a negative impact on profits. In contrast, the effect of the
agents’ motivation on the wages is negative and this impacts positively on profits. What ef-
fect dominates depends on the degree of differentiation of the products offered by the firms
and on the degree of motivation. When the negative effect on profits due to the reduction
in the price dominates the positive effect due to the reduction in the wage, firms would ob-
tain higher profits by hiring selfish agents than by hiring motivated agents. However, there
is a prisoners’ dilemma in which the strategy of hiring self-interested agents is dominated by
the strategy of hiring motivated agents. Hence, the presence of motivated agents may hurt
firms.27.
I have also considered the case in which the equilibriumnumber of firms is endogenous.
I have found that the number of the firms when the agents are selfish can be higher than the
number of the firms when the agents are motivated. In this case, the agents’ motivation has
a countervailing effect on the customers’ utility due to a reduction in the number of firms
and to an increase in the quality of the service offered by firms. The overall effect is positive.
However, the positive impact of the agents’ motivation on the customers’ utility is reduced.
The quality and the number of firms in themarket equilibriumhave also been compared
with the socially optimal ones. The social optimum level of quality is positively correlated
with the agents’ customer-orientation and it is always higher than the one obtained in the
market equilibrium. Whenfirms choose the level of quality tomaximize their profits, they do
not fully internalize the positive effect of quality on the employees’ and the customers’ util-
ity. As for the social optimumnumber of firms, the effect of agents’motivation is ambiguous.
27Providing high-quality services and caring about customers do not always guarantee profitability as can
be observed in the US airline industry (see the case of Virgin America as reported in the article of The New
York Times on September 7, 2013. The article raises the question: “Can an Airline Make Money and Still Be
Beloved?”)
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On the one hand, horizontal differentiation calls for increasing the number of goods. On the
other hand, vertical differentiation calls for a unique firm producing one good.
Throughout the paper, I have assumed the existence of a sufficient supply of both types
of agents. Therefore, I have abstracted away from potential problems concerning the firms’
selection of employees with different degrees of motivation when they are in limited supply.
This simplifying assumption has allowedme to better focus on the impact of the presence of
customer-orientedemployees on firms’ profits and social welfare, which is themain purpose
of the article. The next step of this work is to study what happens when there is no sufficient
supply of motivated employees. I expect that firms will try to attract motivated employees
offering them a higher wage than the one offered to selfish agents up to the point at which
firms will be indifferent between hiringmotivated or selfish employees.
My model might be able to provide an explanation for the positive relationship between
competition and quality found in many empirical articles (see among the others Dranove
and White, 1994, Hamilton and Macauley, 1999, Mazzeo, 2002, 2003). When competition is
weak, firms would be better off hiring selfish employees. However, in a static setting, like
the one I have analysed, firms are stuck with customer-oriented employees. If the game is
repeated, firmsmight be able to collude hiring selfish employees and the quality will be low.
When competition is fierce, firms are better off hiring customer-oriented employees and the
quality provided by them is always high irrespective of the horizon of the relationship.
For future research, it may be intriguing to test empirically the prediction of the model.
This would require the use of survey data and the development of a measure of workers’
orientation towards customers. Then, one could determine whether firms hire motivated or
selfish employees depending on the type of industry and the degree of competition.
CHAPTER 1. CUSTOMER-ORIENTED EMPLOYEES: BLESSING OR CURSE FOR FIRMS? 23
Appendix A. Proof of Proposition 1.1.
I start considering the case in which there is only one firm in the market. In this case, the
degree of differentiation of the products t ∈
[
1
2
,1
]
. The equilibrium is determined by back-
ward induction. A customer located at x obtains a utility from the monopolistic firm equal
to: v + q − p − tx. Costumers have a common and positive v that is common knowledge.
Customers derive some positive utility from the good irrespective of its quality. At stage 3,
the demand of the firm is the following:
d = x = v +q−p
t
(1.14)
At stage 2, the principal maximizes his profits with respect to the price, taking quality and
wage as given:
max
p
Π= p
[
v +q−p
t
]
−ω−F (1.15)
Taking the first order condition, I obtain the equilibrium price as function of the levels of
quality offered by the firm:
p = v +q
2
− 1
4
t θ (1.16)
Substituting equilibrium price into equation (1.15), I obtain an expression for profits as a
function of the level of quality and wage offered by the monopolistic firm:
π=
[
v +q
2
− 1
4
t θ
][
v +q
2t
+ 1
4
t θ
]
−ω−F (1.17)
At stage 1, these functions are maximized with respect toω,q under the following participa-
tion constraint:
ω− 1
2
q2+θU ≥ 0 (1.18)
whereU represents the utility of the average customer buying from the monopolistic firm.
The participation constraint guarantees that the agent does not choose his outside option.
The firm can decide to hire a motivated agent with θ = θ > 0 or a selfish agent with θ =
0. If the firm hires a motivated or a non-motivated agent, the optimal levels of quality are
respectively equal to:
q
∗ = 2v + tθ
2(2t −1) >
2v
2(2t −1) = q
∗ (1.19)
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with wages
ω∗ = 1
2
[
2v + tθ
2(2t −1)
]2
−θ
[
t (2v + tθ)
4(2t −1)
]
> 1
2
[
2v
2(2t −1)
]2
=ω∗ (1.20)
The chosen price at stage 2 is:
p∗ = 2t v + tθ(1− t )
2(2t −1) >
2t v
2(2t −1) = p
∗ (1.21)
And at stage 3, the demand is realized
d
∗ = 2v + tθ
2(2t −1) >
2v
2(2t −1) = d
∗ (1.22)
and the principal obtains the following profits:
Π
∗ =
[
2t v + tθ(1− t )
2(2t −1)
][
2v + tθ
2(2t −1)
]
− 1
2
[
2v + tθ
2(2t −1)
]2
+θ
[
t (2v + tθ)
4(2t −1)
]
−F > (1.23)
[
2t v
2(2t −1)
][
2v
2(2t −1)
]
− 1
2
[
2v
2(2t −1)
]2
−F =Π∗
If a monopolistic firm hires a motivated agent, the quality of its product is higher relative to
the case inwhich the agent is selfish. The higher quality leads to a higherwage but also allows
the firm to charge a higher price. The latter effect on the firm’s profits always dominates the
former and a monopolistic firm always hires a motivated agent.
Appendix B. Competition and Agents’ Motivation
1.7.1 TheCharacterizationof theEquilibriumwhenAgents are Self-Interested
I begin by characterizing the equilibriumwhen agents are self-interested, i.e. θi = θ = 0.
At stage 3, the customers choose which good to buy. A customer l is indifferent between
firm i and i +1 ifUi =Ui+1. Then, the demand for firm i is equal to:
di =
1
n
+ [qi −q]+ [p−pi ]
t
. (1.24)
At stage 2, the principal i chooses the price to maximize his objective functions, taking
qualities and wages as given.
The principal i maximizes his profits:
max
pi
πi = pi
[
1
n
+ [qi −q]+ [p−pi ]
t
]
− 1
2
q2i . (1.25)
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Taking the first order condition with respect to the price, I obtain the equilibrium price as
function of the levels of quality offered by the firms.
pi =
t
n
+ (qi −q)
3
. (1.26)
Then, substituting equilibrium price into equation (1.25), I obtain an expression for profits
as a function of the levels of quality and wages offered by the firms.
πi =
[
t
n
+ (qi −q)
3
][
1
n
+ (qi −q)
3t
]
− 1
2
q2i . (1.27)
At stage 1 the optimal levels of quality and wages are determined. The unique solution is
the symmetric first-best equilibrium in which the principals elicit quality’s levels
q∗SSS =
2
3n
(1.28)
with wages
ω∗SSS =
2
9n2
. (1.29)
The chosen prices at stage 2 are:
p∗SSS =
t
n
. (1.30)
A reduction of t leads to a reduction of the prices of both firms. As t goes to 0 the firms offer
always more similar products. The firms are more competitive and the prices go down.
And at stage 3, the demands are realized with
d∗SSS =
1
n
(1.31)
and the principals obtain the following profits:
π∗SSS =
9t −2
9n2
. (1.32)
The profits obtained by the firms are increasing in t and decreasing in n.
1.7.2 Characterization of the Equilibriumwhen Agents areMotivated
In this subsection, I determine the equilibrium when all agents are customer-oriented, i.e.
θi = θ > 0.
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At stage 3, the customers choose which good to buy. The firms are symmetric in the
agents’ motivation and the demand for firm i is equal to:
di =
1
n
+ [qi −q]+ [p−pi ]
t
. (1.33)
At stage 2, the principal i chooses the price to maximize his objective functions, taking
qualities and wages as given.
The principal i maximizes his profits:
max
p i
πi = p i
[
1
n
+ (q i −q)+ (p −p i )
t
]
− 1
2
q
2
i+ (1.34)
+θ
[
v +q i −p i −
t
4
(
1
n
+ (q i −q)+ (p−p i )
t
)]
.
Taking the first order condition with respect to the prices, I obtain the equilibrium prices as
function of the levels of quality offered by the firms. The price of the firm i will be equal to:
p i =
t
n
− 3
4
tθ+ (q i −q)
3
. (1.35)
Substituting equilibrium prices into the equation (1.34), I obtain an expression for profits as
a function of the levels of quality and wages offered by the two firms:
πi =
[
t
n
− 3
4
tθ+ (q i −q)
3
][
1
n
+ (q i −q)
3t
]
− 1
2
q
2
i+ (1.36)
+θ
[
v +q i −
t
n
+ 3
4
tθ− (q i −q)
3
− t
4
(
1
n
+ q i −q
3t
)]
.
At stage 1, I obtain the optimal levels of quality that are equal to:
q∗MMM =
2+nθ
3n
. (1.37)
The quality of the services offered in the firms will be higher or equal to the case in which
agents are selfish, studied in the previous subsection, i.e. q∗MMM > q∗SSS .
The wages are given by:
ω∗MMM =
1
2
(
2+nθ
3n
)2
−θ
[
8−15t +12nv+4nθ+9ntθ
12n
]
. (1.38)
The agents’ motivation has a negative impact on wages. This is because motivated employ-
ees provide a given level of quality for a lower wage.28
28The agents’ customer-orientation has a countervailing effect on the wages. On the one hand, the principals
have to pay higher wages tomotivated agents in order to compensate them for an increasing in the levels of the
quality. On the other hand, motivated agents provide a given level of effort even in the absence of a monetary
compensation for that. The overall effect is negative.
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Furthermore, competition has a negative impact on the wages given to motivated agents:
∂ω∗MMM
∂t
= θ(5−3nθ)
4n
> 0.
At stage 2, the prices are given by:
p∗MMM = t
(
1
n
− 3
4
θ
)
. (1.39)
When agents are motivated, the price of the products offered by firms is lower than the pre-
vious case, p∗MMM < p∗SSS . The effect of θ on the price is negative. Motivation has a positive
impact on the quality offered by the firms. It implicitly reduces the product differentiation
between firms stiffening competition and reducing price. With higher qualities, the loca-
tion becomes relatively less important, leading to fiercer competition. This fall in price has a
positive impact on the customer’s utility.
At stage 1, the firms share the demand in the market:
d∗MMM =
1
n
(1.40)
and the profits are realized:
π∗MMM =
1
n
[
4t −3ntθ
4n
]
− 1
2
[
2+nθ
3n
]2
+θ
[
8−15t +12nv+4nθ+9ntθ
12n
]
. (1.41)
The agents’ customer-orientation has a countervailing effect on firms’ profits. On the one
hand, motivation increases profits through a reduction of the wage. Motivated employees
provide a given level of quality for a lower wage. On the other hand,motivation reduces prof-
its though a reduction of the price. The economic intuition behind this result is the following:
the agents’motivation has a positive impact on the quality offered by firms. This reduces the
product differentiation between firms thereby increasing competition and reducing prices.
With higher qualities, the product differentiation becomes relatively less important leading
to fiercer competition.
1.7.3 Proof of Proposition 1.2.
Assume to the contrary thatπS
kl
≥πM
kl
for some k, l ∈ {S,M}. This would imply that there exist
k, l ∈ {S,M} such that
dSkl p
S
kl −
1
2
(qSkl )
2 ≥ dMkl pMkl −
1
2
(qMkl )
2+θUMkl .
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If it were the case, principal i would decide to implement the same schedule (qS
kl
,pS
kl
) by
hiringmotivated agents, but paying them a lower wage. Since πS
kl
<πS
kl
+θUSkl , this leads to
a contradiction.
Appendix C. Proof of Proposition 1.3.
The profits obtained by hiring self-interested agents are higher than the profits obtained by
hiringmotivated agents if the following condition is met:
π∗SSS −π∗MMM =
−16θ+72tθ−36nvθ−10nθ2−27ntθ2
36n
> 0,
which is the case whenever the following holds:
t > 2(8+18nv+5nθ)
9(8−3n θ)
.
Appendix D. EndogenousMarket Structure
1.7.4 Proof of Lemma 1.1.
The profits obtained by the firms when all agents are selfish are equal to:
π∗SSS =
(9t −2)
9n2
−F. (1.42)
The derivative of equation (1.42) with respect to n can be written as:
−2(9t −2)
9n3
< 0,
where the term is negative because of Assumption 1. Hence profits are decreasing in n.
Moreover, the profits by hiring selfish individuals are decreasing in F and increasing in t .
Hence, n must be decreasing in F and increasing in t .
1.7.5 Proof of Lemma 1.2.
The profits obtained by the firms when all agents are motivated are equal to:
π∗MMM =
1
n
[
4t −3ntθ
4n
]
− 1
2
[
2+nθ
3n
]2
+θ
[
8−15t +12nv+4nθ+9ntθ
12n
]
−F. (1.43)
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The derivative of equation (1.43) with respect to n can be written as:
−2[(1−n θ)(9t −2)]
(9n3)
< 0
where the overall effect is negative due to Assumption 1.29 Hence profits are decreasing in
n. Moreover, the profits attained by hiring motivated individuals are decreasing in F and
increasing in t and v . Hence n must be decreasing in F and increasing in t and v .
The agent’s customer-orientation θ has a countervailing effect on the number of firms. On
the one hand, a high motivation increases the quality of the products offered by the firms.
This effect reduces the relative importance of t increasing competition and reducing prices.
The reduction of the price has a negative impact on the profits and then on the number of
firms. On the other hand, highmotivation reduces thewage. This effect has a positive impact
on the profits and then on the number of firms.
1.7.6 Proof of Proposition 1.4.
When the prisoner’s dilemma occurs the profits obtained by hiring selfish individuals are
higher than the profits obtained by hiring motivated individuals, i.e. π∗S
SS
> π∗MMM . Then, the
number of firms in the market is higher or equal to the number of firms when agents are
motivated.
1.7.7 The impact of agents’ motivation on customers’ utility
When the prisoner’s dilemma occurs, the gross profits obtained by hiring self-interested
agents are higher than those obtained by hiring motivated agents, and so is the number of
firms. In this case, motivation has a countervailing effect on the customers’ utility due to a
reduction of the number of firms and to an increase in the quality of the service. However,
the overall effect is positive. It not immediate to see that the overall effect is positive. Remem-
ber that the average customer’s utility deriving from buying a product from firm i when all
agents are selfish and when all agents are motivated are equal to the following, respectively:
U
∗
S =
8−15t +12n∗S v
12n∗
S
; U
∗
M =
8−15t +12n∗Mv +4n∗Mθ+9n∗M tθ
12n∗
M
.
29If the number of the firms increases, the upper limit for θ to obtain an interior solution decreases. The
product nθmust be always lower than 1.
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Substituting the values of n∗S and n
∗
M into the average customers’ utilities and comparing the
two equations, the following result is obtained:
U
∗
M >U
∗
S if
(8−15t )(36F −36vθ−10θ2−27tθ2)
24
[
−2(9t −2)θ+3
√
(9t −2)(4F −4vθ−2θ2+ tθ2)
]−pF (8−15t )
36
p
(9t −2)
+θ
(
1
3
+ 3
4
t
)
> 0.
The last term is positive. After some computations, I find that the difference between the
first and the second element is positive if:
v ≥ (−5148F +288
p
F (9t −2) θ−10θ2−27tθ2)
36θ︸ ︷︷ ︸
<0
.
Since the valuation of the good by customers v is non-negative, this inequality always holds.
1.7.8 Proof of Proposition 1.5.
The following are the derivatives of equation (1.29) with respect to t and F , respectively:
∂ω∗S
SS
∂t
=− 18F
(9t −2)2 < 0;
∂ω∗S
SS
∂F
= 2
(9t −2) > 0.
Then, the wages are higher in markets with more substitutable products, but lower in mar-
kets with lower entry costs.
1.8 The Social Optimum: Proof of Lemma 1.3.
A social planner chooses q∗ and n∗ in order to maximize the sum of the principals’ profits,
the agents’ and the customers’ utilities.
max
q∗,n∗
Ω=
n∑
i=1
(
pidi −ωi −F
)
+
n∑
i=1
(
ωi −
1
2
q2i +θU i
)
+
(
v +qi −pi −
t
4n
)
.
Setting the levels of price equal to 0 and doing some simple computations, it is possible to
rewrite the previous equation in the following way:
max
q∗,n∗
Ω=−nF − 1
2
n∑
i=1
q2i +θ
n∑
i=1
(
v +qi −
t
4n
)
+v +qi −
t
4n
. (1.44)
The socially optimal level of quality for each firm is obtained by deriving equation (1.44)with
respect to qi :
qi = (1+θ)= q∗ (1.45)
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Then, substituting the social optimum level of quality into equation (1.44), I obtain an ex-
pression for the social welfare as function of the number of firms:
max
q∗,n∗
Ω=−nF − 1
2
n(1+θ)2+nθ
(
v + (1+θ)− t
4n
)
+v + (1+θ)− t
4n
. (1.46)
Deriving equation (1.46) with respect to n, the social optimumnumber of firms is obtained:
n∗ = 1
2
√
t
F + 1
2
(1+θ)2−θ[(1+θ)+v ]
. (1.47)
Appendix E. Proof of Proposition 1.6.
If principals offered different contracts designed for different types of agents, they would pay
an information rent to motivated agents in order to attain separation of types. The θ-agents
would benefit from an information rent stemming from their ability to mimic the selfish
agents. For the θ-agents the incentive constraints are binding, while for the θ-agents the
participation constraints are the binding ones.
As long as there is perfect competition in the labourmarket, i.e. there are an infinite number
of agents of both types, principals are better off offering a contract just to motivated agents.
Each principal has only to satisfy the participation constraint of themotivated agent:
V M =ωM − 1
2
q2M +θUM ≥ 0.
And the selfish agents never accept the contract because they obtain a negative utility:
V S =V ((ωM ,qM ),θ)= 1
2
q2M −θUM − 1
2
q2M =−θUM < 0.
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Chapter 2
Delegation with a Reciprocal Agent
We study a delegationmodel in which a principal may delegate the choice of a project to a better
informed agent who is motivated by reciprocity. The preferences of the agent and the principal
about which projects should be undertaken can be discordant. When the conflict of interest is
more severe and the agent’s sensitivity to reciprocity is small, the principal ismore likely to retain
authority about the choice of the project compared to the standard casewhere the agent does not
reciprocate. In contrast, if the preferences are more aligned and/or the agent is very sensitive to
reciprocity, the set of allowable decisions is larger relative to the standard case. We find that there
always exists a threshold value of the reciprocity parameter above which the principal grants full
discretion to the agent.1
Keywords: Authority, Delegation, Reciprocity.
JEL classifications: D03, D82, D83, D86.
1This article is the result of a joint work with AlessandroDe Chiara (ECARES, FNRS, Université libre de Brux-
elles).
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2.1 Introduction
Subordinates have often a better understanding of what tasks should be performed or are
in a better position to evaluate what projects should be pursued. Typical examples are large
firms or public administrationswhere CEOs and politicians do not have a proper knowledge
of what activities the different divisions of the organisations should undertake. Therefore,
delegation of decision makingmay result in more efficient outcomes. However, the benefits
of delegating authority are mitigated when the interests of the parties are dissonant and the
principal has limited instruments to align the agent’s preferences.
The delegation problem has a long tradition in economics, which dates back at least to
Holmström (1977). In the standard analysis the principal is reluctant to delegate authority
when there is a severe conflict of interest with the agent about the choice of the project.
The aim of this paper is to study how the principal’s optimal delegation choice is affected
by the agent’s sensitivity to reciprocity, a theme which has not been considered by the pre-
vious literature. An agent is said to be reciprocal if he responds to actions he perceives to
be kind in a kind manner, and to actions he perceives to be hostile in a hostile manner (see
Rabin, 1993, Dufwenberg and Kirchsteiger, 2004, and Falk and Fischbacher, 2006). In the
last decades, experimental evidence has shown that individuals are often motivated by reci-
procity (see for an overview Fehr and Schmidt, 2006). The gift exchange game introduced
by Fehr et al. (1993) shows that workers are willing to reward actions that are perceived as
kind.2 In addition, experimental evidence stemming from the ultimatum game indicates
that a substantial fraction of agents is willing to punish behaviour that is perceived as hostile
(see for example Güth et al., 1982, Gale et al., 1995, and Roth and Erev, 1995).
If the agent is expected to reciprocate, it may well be the case that the principal dele-
gates authority even when their preferences about the choice of the project are very discor-
dant. Therefore, amodel with a reciprocal agentmight be valuable to describe the delegation
2In this experiment, workers increase their level of effort if they receive a higher wage. Despite the presence
of selfish workers, the relation between average effort and wages is sufficiently steep as to make a high-wage
policy profitable.
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choice often observed within firms and public organisations. Inmany situations, employees
receive a substantial degree of discretion and they do not seem to act at the detriment of
their principals even if they can. The renowned Google’s time-off programme, commonly
referred to as 20 percent, allows employees to allocate one-fifth of their time to side-projects
that they can choose or even create. Over the years, this policy has led to the development
of successful products, such as Gmail and Google news.3 Google is not the only company
which lets its employees spend a fraction of their working time on their own projects: similar
initiatives exist at 3M (15 per cent time)4, LinkedIn (InCubator)5, and Apple (Blue Sky)6. Em-
ployees enjoy some degrees of freedom in the choice of their projects also in other contexts:
A leading pharmaceutical company such as GlaxoSmithKline lets its scientists choose which
projects to pursue and provides wide discretion to the different research teams on how to
spend their budget. Among other things, the scientists could embark on trials of promising
compoundswithout asking for the headquarter’s permission. The adoption of this approach
has been successful and conducive to more innovation.7
In this article, we develop a delegation model in which a principal (she) may delegate
the choice of a decision/project to a better informed agent (he). The agent and the principal
have conflicting interests about which decisions/projects should be undertaken. In particu-
lar, the agent is biased towards larger projects. This is a reasonable assumption to capture the
conflict of interest existing within firms when it comes to investment decisions. While man-
agers may favor larger projects, with which are associated larger private benefits (think of
empire building preferences), firm owners are concerned withmaximizing the firm’smarket
value rather than its size. However, both the principal and the agent care about the project
being successful even though theymay attach a different weight to it.
3See The Google Way: Give Engineers Room, The New York Times on October 21, 2007.
4See the company’s web-site. The 15 per cent time has been used since 1948 and it numbers the Post-It
among the inventions.
5In this programme, engineers have up to 3months to develop products out of their own ideas. See LinkedIn
Gone Wild: 20 Percent Time to Tinker Spreads Beyond Google on Wired June 12, 2012.
6See Apple Gives In to Employee Perks on the Wall Street Journal November 12, 2012.
7See http://online.wsj.com/news/articles/SB114341535311108586 Bureaucracy Buster? Glaxo Lets Scientists
Choose Its New Drugs, The Wall Street Journal on March 27, 2006.
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In the benchmarkmodel, we assume that the principal can only restrict the set of projects
from which the agent can choose. We say that the agent is grantedmore discretionwhen the
set of allowed projects is larger. When the agent is not motivated by reciprocity, the princi-
pal might find it profitable to exclude those projects which yield the agent the largest private
benefits. While the optimal decision will not always be taken, constraining the agent’s deci-
sion set ensures that he will not systematically opt for the largest project.
When the agent is motivated by reciprocity, the principal’s choice of restricting the set
of decisions can be interpreted in different ways. The agent can perceive the principal’s be-
haviour as hostile to him. As the agent is not allowed to obtain his largest private benefits,
he may intentionally hurt the principal by choosing a suboptimal project. Alternatively, the
agent can perceive the principal’s decision to delegate a certain degree of discretion as kind.
In that case, the principal could be better off by delegating a larger set. In both instances, the
decision set found in the standard delegation problem is no longer optimal.
In particular,when the preferences of the agent and the principal aremore dissonant and
the agent’s sensitivity to reciprocity is small, the principal is better off restrictingmore the de-
cision set of the agent as compared to the standard analysis. The more severe the conflict,
the more likely it is that the principal retains authority about the choice of the project when
the agent reciprocates. In contrast, if the preferences are more aligned and/or the agent is
very sensitive to reciprocity, the set of allowable decisions is larger relative to the standard
case. In addition, it is always possible to find a threshold value of the reciprocity parameter
above which the principal grants full discretion to the agent.
We also consider two variants of the benchmark model. First, we explore an environ-
ment in which the agent can acquire information by exerting costly effort. This requires an
additional condition to guarantee that the agent is willing to incur this private cost. This
considerably complicates the analysis as this new condition is interlinked with that which
induces the agent to choose the right project. We find that the principal may be unable to
motivate both effort exertion and the choice of the right project. Second, we assume that in
addition to the delegation set the principal can use a fixed wage to motivate the reciprocal
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agent. While this instrument is worthless when the agent does not reciprocate, it may be
valuable when the agent is sensitive to reciprocity: Offering the agent a fixed wage increases
the perceived principal’s kindness.
The remainder of the article is as follows. The related literature is discussed in the next
subsection. In Section 2.2, the framework of the benchmark model is presented; Section 2.3
is devoted to the analysis of the optimal delegation contract without reciprocity, while the
role of reciprocity in shaping the optimal decision set granted by the principal is investigated
in Section 2.4; Section 2.5 discusses some variants of the benchmark model and concluding
remarks are given in Section 2.6.
2.1.1 The Literature
The economics literature has long studied situations in which a principal delegates the right
of taking a decision to a better informed agent. Holmström (1977) was the first to formalise
the problem in terms of constrained delegation as the principal wishes to limit the agent’s
discretion. This occurs because the principal and the agent disagree on what project should
be undertaken and the principal cannot use monetary incentives to align the agent’s prefer-
ences. Building on Holmström’s pioneering contribution, many authors have characterised
the optimal delegation sets. Melumad and Shibano (1991) characterise the solution to the
delegation problem when preferences are quadratic and the state of the world is uniformly
distributed. Martimort and Semenov (2006) determine a sufficient condition on the distri-
butionof the state of theworld for interval delegation to be optimal. Alonso andMatouschek
(2008) provide a comprehensive characterization of the optimal delegation set allowing for
general distributions andmore general utility functions in so shedding lights on new aspects
of the delegation problem: the optimal decision set may contain gaps and an agent whose
preferences are more aligned with those of the principal may be given less discretion. We
follow this tradition by developing a delegation model in which the principal must decide
howmuch discretion to give an agent who may be sensitive to reciprocity. We also consider
a setting in which the set of the states of the world is discrete rather than continuous and the
agent is biased towards larger projects.
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Our paper is most closely related to Englmaier et al. (2010), who also develop a model in
which the agent has a predilection for large projects. They study how the provision of mon-
etary incentives and discretion to an agent varies with the horizon of the relationship. The
agent observes a signal about the state of the world which can be either right or wrong. Both
the agent and the principal do not know whether the former has observed the right signal.
The agent also derives personal benefits from taking larger actions. The principal uses two
instruments to limit the agent’s opportunistic behavior: explicit monetary incentives condi-
tional on the realized profits and the set of allowable actions. The authors find thatmonetary
incentives are increasing in the level of discretion. When the game is played twice and the
agent forms a relationship with a new employer at the beginning of the second period, the
agent receives a higher level of discretion in the first period and a lower salary. The level of
discretion is even higher if the principal continues to employ themanager also in the second
period. We do not explore the role of repeated interaction and career concerns but we focus
on the impact of reciprocity concerns on the delegation set granted to the agent. Moreover,
we borrow from them the definition of discretion.
Other papers have analysed the delegation problem departing from the original Holm-
ström’s framework in one or several directions. Aghion and Tirole (1997) examine the ben-
efits of delegating formal authority in organisations where both the principal and the agent
can acquire at a private cost information about the payoffs of different projects (i.e. infor-
mation is endogenous). They adopt an incomplete contracting approach by positing that
the projects cannot be described and contracted upon ex-ante and, as a result, the initial
contract specifies an allocation of formal authority to one of the two parties. They show that
there exists a trade-off between loss of control and initiative: when the agent is endowedwith
formal authority, i.e. when his decisions cannot be overridden, he exertsmore effort.8 Tirole
(1999) investigates the same problem of endogenous information in a complete contract-
ing setting and discusses several decision processes. Like Aghion and Tirole (1997), Dessein
(2002) studies an incomplete contracting setting where projects cannot be contracted upon
and compares delegation and communication building on the classic cheap-talk model of
8The authors also show that when the agent is responsive to monetary incentives the misalignment of pref-
erences between the parties is mitigated and the agent has more real authority.
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Crawford and Sobel (1982). Full delegation results in the systematic implementation of the
agent’s preferred project (loss of control) but does not entail any loss of information in con-
trast to communication where the principal needs to correct the agent’s bias in the prefer-
ences and as a result the agent introduces noise into his signal by only specifying to which
partition element the true state of the world belongs. It turns out that when the agent’s
and the principal’s preferences are more congruent delegation outperforms communica-
tion. Also Krishna and Morgan (2008) augment the Crawford and Sobel (1982) framework
by allowing the principal tomake contracts that specify the choice of the project and a trans-
fer to the agent as a function of the agent’s report. They also cover the cases in which the
principal can commit only on transfers or on projects, or cannot commit at all.
Szalay (2005) brings together Holmstrom’s model in which the agent’s discretion can be
constrained when information is exogenous and Aghion and Tirole where information is
endogenous. He also departs from Holmstrom’s paper in that there is no preference diver-
gence between the agent and the principal over the favourite action. However, the principal
and the agent disagree on the choice of effort to devote to information acquisition, since
the agent does not internalize the effect on the principal’s utility. In this setting, it is shown
that it is desirable to exclude intermediate actions, which can lead to suboptimal decision
making ex-post but improves incentives for information acquisition ex-ante. Armstrong and
Vickers (2010) present a model in which a principal delegates the choice of a project to an
agent who has private information about the state of the world and discordant preferences.
In the benchmark model, the principal can only specify the set of permitted projects. The
novelty of their approach is that the principal can verify both his own and the agent’s payoff
associated with the chosen project but she does not know what projects are possible.
These articles in the delegation literature do not take into considerations potential dif-
ferences in the agent’s preferences. We depart from this literature analyzing the role of reci-
procity in shaping the optimal interval of discretion. Our concept of reciprocity is borrowed
from Rabin (1993), Dufwenberg and Kirchsteiger (2004) and Falk and Fischbacher (2006). A
reciprocal agent responds to actions he perceives to be kind in a kind manner, and to ac-
tions he perceives to be hostile in a hostile manner. In these models, preferences do not
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only depend onmaterial payoffs but also on beliefs about why an agent has chosen a certain
action. These models require the use of the elaborate tools of psychological game theory
(see Geanakoplos et al., 1989). Having several states of the world about which only the agent
is perfectly informed, we develop a simplified treatment of reciprocity which is still able to
convey useful insights about its role in a delegation problem. We base the definition of kind-
ness on the observation that a larger delegation set benefits the agent. The more discretion
the principal grants to the agent, the higher the agent’s perceived principal’s kindness.
This chapter of the thesis is also related to the works of Akerlof (1982) and Akerlof and
Yellen (1990). Akerlof (1982) assumes that if a firm pays wages above the market clearing
price, i.e. the firm gives its employees a gift, employees reciprocate by increasing their effort
provision. In a similar way Akerlof and Yellen (1990) argue that employees reduce their ef-
fort whenever they are paid less than a fair wage. These articles are implicitly focused on a
moral hazard situation even if asymmetric information and incentives do not play an impor-
tant role. The idea is further explored by Englmaier and Leider (2012) in a model in which
the agent has reciprocal preferences towards the principal and reciprocal motivations are a
source of incentives. They find that a higher fixed wage and explicit performance-based pay
are substitutes and that the optimal contract entails an optimalmix of both incentive forms.
If the agent is very sensitive towards reciprocity or output is a poor signal of effort, the use
of performance-based compensation is less effective in inducing the agent to exert effort.
Then the principal will pay a higher fixed wage to motivate the agent. In a related vein, Dur
et al. (2010) study optimal incentive contracts paid to employees who are motivated by reci-
procity. While Englmaier and Leider (2012) assume that the principal induces reciprocity
by leaving a rent to the agent, they assume that reciprocity is induced by the principal’s at-
tention. Using survey data representative for the German population, Dur et al. (2010) find
that employees who are more sensitive to reciprocity are significantly more likely to receive
promotion incentives.
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2.2 TheModel
Consider a principal who can delegate the right tomake a decision to an agent. If the princi-
pal refrains from delegating the choice of the project, she assigns the agent a standard task d˜
which generates a small payoff s for herself and 0 for the agent with certainty. If the principal
delegates the choice of the project, the payoffs of the principal and the agent depend on both
the decision and the state of the world. The state of the world is denoted byω ∈N = {1, ...,n}
and each state is equally likely. The agent privately observes the state of the world, while
the principal only knows its distribution. The decision d yields a success S with probability
p ∈ (0,1) if d =ω, and 0 otherwise.
In the benchmarkmodel, we assume that the principal cannot offer monetary payments
to the agent. We will relax this assumption in Section 2.5.2. The agent obtains private ben-
efits αS if the project succeeds. An agent who has managed a successful project may attain
benefits in terms of career advancements which are similar to those described in relation
to pursuing larger projects. The parameter α ≥ 0 captures how congruent the preferences
of the agent and the principal are. In addition, the agent obtains private benefits from the
project, b(d)= b+g (d), irrespective of its outcome. We assume that b > 0 to indicate that the
agent always obtains a fixed benefit from being delegated the choice of the project. More-
over, g (1)= 0 and g (d) is strictly increasing and convex, i.e. g (i +1)+ g (i −1)≥ 2g (i ) for any
i ∈ {2, ...,n−1}, and its inverse function exists. This means that the agent is biased towards
larger decisions. The conflict of interest between the principal and the agent on which de-
cisions should be taken is more severe when α is smaller and g more convex. We assume
that the principal is able to restrict the set of decisions from which the agent can choose. In
particular, the principal chooses a decision set D ⊆N and we say that the agent is granted
more discretion when this set encompasses more projects. Both the principal and the agent
are risk-neutral and have zero outside option.
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The principal’s expected utility is:
uP =

pS if d =ω
0 if d 6=ω
s if d = d˜
(2.1)
and the agent’s expected utility is:
uA =

αpS+b(ω) if d =ω
b(d) if d 6=ω
0 if d = d˜
(2.2)
The timing of the game is as follows. In stage 1, the principal chooses between the set
of decisions D and the alternative decision d˜ . In the latter case, the agent performs the task
and the game ends. Otherwise, the game proceeds as follows. In stage 2, the agent observes
the stateω. In stage 3, the agent chooses d ∈D. In stage 4, payoffs are realized.
Assumption 2.1. Throughout the paper we maintain the following:
(i) 1
n
pS < s;
(ii) pS+αpS ≥ b(n)−b(1).
Condition (i) implies that the principal does not choose a project randomly, while con-
dition (ii) implies that it is always socially optimal to choose the project that coincides with
the state of the world, that we henceforth call the right project.
2.3 Optimal Delegation
The principal’s problem is to choose how much discretion to grant to the agent, if any.9 If
the principal delegates, she chooses the decision set D to maximize the following expected
9Note that the problem can also be stated in terms of a direct mechanism design problem where the agent
is asked to report the state of the world and the principal commits to a decision rule which maps the report to
the selection of a project. The equivalence is due to the inability of the principal to observe the true state of the
world.
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utility:
EωuP (d
∗(ω,D),ω)= pSPr [d∗(ω,D)=ω] (2.3)
subject to the agent’s incentive compatibility constraint:
d∗(ω,D)≡ argmax
d∈D
E [uA|ω,D] (2.4)
Let h be the maximum element of D, i.e. the largest decision the agent is allowed to take.
The following lemma characterises the optimal agent’s choice:
Lemma 2.1. If ω ∈D the agent chooses either d =ω or d = h. Ifω 6∈D the agent chooses h.
Proof. See Appendix A.
If the state of the world belongs to the set of allowable decisions, the agent’s choice is in
fact dichotomic. The agentwill pick either the right project, i.e. d =ω, obtaining an expected
payoff ofαpS+b(ω), or the wrong project which gives him themaximumprivate benefit, i.e.
b(h). Whenever the state of the world does not belong to D, the best the agent can do is to
choose h.
As for the principal’s delegation choice, the following lemma shows that this takes the
form of a decision set which without loss of generality includes all the projects smaller than
h and induces the agent to choose the right project whenever this is available:
Lemma 2.2. The principal’s delegation choice takes the form: i) Dh∗ ≡ {1, ...,h∗}; ii) h∗ is set
in such a way that d∗(ω,h∗)=ω ∀ω ∈D.
Proof. See Appendix A.
Therefore, we can focus on the choice of the optimal h. The principal’s problem can be
restated as follows:
max
h∈N
h
n
pS (2.5)
subject to the agent’s incentive compatibility constraint
αp S+b(ω)≥ b(h) ∀ω ∈D. (2.6)
The tightest incentive compatibility constraint occurs when ω = 1. Therefore, the incentive
compatibility constraint can be rewritten as:
αp S+b(1)≥ b(h). (2.7)
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When restricting the set of allowable decisions helps induce the agent to pick the right project,
the principal prefers to exclude larger projects because they are more costly as the follow-
ing proposition shows. The only reason why the principal may be willing to exclude some
projects is to induce the agent to choose the right project. The principal prefers to exclude
larger projects to reduce the agent’s temptation to inefficiently select a wrong project which
brings him high private benefits.
Proposition 2.1. The optimal maximum element of D is the largest project which satisfies the
following inequality:
h∗ ≤ g−1(αpS). (2.8)
Proof. See Appendix A.
This proposition establishes that the optimal level of discretion h is positively correlated
with the non-monetary benefits accruing to the agent from managing a successful project
and negatively correlatedwith the steepness of the function g (·) which represents his private
benefits for larger projects and captures the conflict of interest with the principal.
In stage 1 the principal compares her utility when she delegates [0,h∗] and s, i.e. the
payoff of the standard decision d˜ . The principal will delegate authority over the choice of
the project to the agent if and only if:
h∗ ≥ ns
pS
. (2.9)
2.4 Delegationwith a Reciprocal Agent
In this section, we aim to capture the impact of the principal’s delegation choice on the deci-
sion taken by the agent when he ismotivated by reciprocity. A reciprocal individual responds
to actions he perceives to be kind in a kind manner, and to actions he perceives to be hos-
tile in a hostile manner. Having several states of the world about which only the agent is
perfectly informed makes it hard to apply the more elaborate models of reciprocity such as
those of Rabin (1993), Dufwenberg and Kirchsteiger (2004) and Falk and Fischbacher (2006).
For this reason, we content ourselves with a simplified treatment of reciprocity which is still
able to convey useful insights about its role in a delegation problem.
We base the definition of kindness on the observation that a larger delegation set weakly
benefits the agent. That is if Dˆ ⊂ D then EωuA(ω,Dˆ) ≤ EωuA(ω,D). In fact, we can restrict
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attention to the largest element of each delegation set, i.e. we characterize the decision set
as Dh = {1, ...,h}. As we have seen in Section 2.3 this is without loss of generality for the
principal.10
Weassume that the agent perceives the principal’s kindness as the difference between the
agent’s effective payoff and the equitable payoff. For effective payoff we mean themaximum
private benefits that the agent can achieve given the actual delegation choice. For equitable
payoff we mean the average between the minimum and the maximummaterial payoff that
the principal may provide to the agent consistent with the actions she could take in the first
stage of the game. Formally, we define the agent’s perceived principal’s kindness whenDh is
delegated as follows:
kPA(ω,Dh)=
b(h)− b(n)
2
b(n)
2
=
b
2
+ g (h)− g (n)
2
b
2
+ g (n)
2
(2.10)
The following lemma shows that the expected payoff is strictly increasing in h:
Lemma 2.3. For all h ∈ {1, ...,n−1} and h˜ ∈N such that h˜ > h it holds that
EωuA(ω,Dh˜)> EωuA(ω,Dh) (2.11)
Proof. See Appendix A.
The perceived principal’s kindness is strictly increasing in h because the agent’s expected
material payoff is higher when Dh is larger. Note that the agent’s expected material payoff
reaches its maximum when the agent is granted full discretion, i.e. D = N . Conversely,
the agent’s expected material payoff reaches its minimum when the principal chooses the
standard action d˜ which yields no benefits to the agent.
The agent’s perceived kindness is positive when the private benefits stemming from the
choice of h are higher than the average of the maximum private benefits of D =N and D =
d˜ . We consider the (maximum) private benefits of the agent because we want to take into
account the convexity of the preferences. Note that kPA takes values in the interval (−1,1]
when D ⊆ N as we consider the difference between the effective and the equitable payoff
relative to the equitable payoff. When h = n, kPA = 1. When h = 1,
kPA(ω,D1)=
b
2
− g (n)
2
b
2
+ g (n)
2
10We continue to assume that this is the case also when the agent is motivated by reciprocity and we show in
Proposition 2.3 that this restriction indeed holds.
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which can be either positive or negative depending on b, the convexity of the function g (·)
and the total number of possible projects n. In particular, note that the above expression
tends to −1 when b goes to 0.
The agent’s utility given the state of the world ω and a decision set Dh consists of his
material payoff and his reciprocity payoff:
UA(d
∗(ω,Dh)|ω)= uA(d∗(ω,Dh)|ω)+ηkPA(ω,Dh)uP (d∗(ω,Dh)|ω) (2.12)
where η ≥ 0 is the reciprocity parameter; kPA is the agent’s perceived kindness of the prin-
cipal; uA and uP are the agent’s and the principal’s material payoffs, respectively. In the
reciprocity payoff, the agent takes into account the payoff he can give to the principal with
his project choice.
If η = 0 we are back to the setting illustrated in the previous section. If η > 0 the solu-
tion Dh∗ = {1, ..,h∗} ceases to be optimal. If the principal continues to implement the so-
lution without reciprocity, expecting the agent to always pick the right project when avail-
able, either of the following effects may arise. For one, if the agent perceives the principal’s
choice of delegating Dh∗ as kind, i.e. kPA(ω,Dh) > 0, the agent might weakly prefer d = 1 to
d = h′ > h∗ at ω= 1. In this case, the principal would not be enjoying all the benefits of dele-
gation. Conversely, if the agent perceives the principal’s choice of delegating Dh∗ as hostile,
i.e. kPA(ω,Dh) < 0, the agent would be willing to retaliate and for ω small enough he might
choose d = h∗.
We need to consider the sign of kPA(ω,Dh∗) to determinewhether or not the agent judges
the action of the principal as kind or hostile. If the agent’s reciprocity is not neglected, the
principal’s choice of the maximum element h∗ found in the previous section may no longer
be optimal.
The sign of kPA is negative, when
b
2
+ g (h∗)≤ g (n)
2
. When this is the case, the agent perceives
the principal as hostile. This is more likely to happen if, for a given h∗, g (·) is more convex.
In this case, the agent will be willing to retaliate. Consider, for instance, what happens when
ω= 1. Incentive compatibility requires
αpS+ηkPA(ω,Dh∗)pS ≥ g (h∗)
However, if kPA(ω,Dh∗) < 0 this inequality may not hold anymore and the agent prefers to
choose d = h∗. When the sign of the principal’s kindness is positive, the above incentive
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compatibility condition holds but is slack. Then, the principal could be better off setting a
higher limit to the agent’s discretion. In equilibrium, the principal will set D in such a way
that the agent selects d =ωwhenever ω ∈D.
2.4.1 Optimal Delegation when the Agent Reciprocates
In this subsection, we determine the optimal decision set granted to the agent that we call
DhR and we compare our results with the standard case presented in the previous section.
Not only does the choice ofD affect the agent’smaterial payoff but also the reciprocity payoff.
This clearly affects the optimal decision set delegated by the principal, as we can see in the
following proposition.
Proposition 2.2. When the agent is motivated by reciprocity, the optimal maximum element
of D is the largest project that satisfies the following inequality:
hR ≤ g−1
[
αpS+ηkPA(ω,DhR )pS
]
(2.13)
Proof. See Appendix A.
The optimal level of discretionhR is positively correlatedwith the non-monetarybenefits
accruing to the agent frommanaging a successful project and negatively correlated with the
conflict of interest with the principal. Moreover, the reciprocity payoff impacts positively or
negatively on hR depending on the sign of the agent’s perceived principal’s kindness.
Relative to the case of η = 0, the principal can find it profitable to delegate more discre-
tion to appear kinder to the agent thereby inducing him to respond kindly. However, when
the agent’s reciprocity parameter is small enough the principal might be forced to restrict
discretion to eschew the agent’s retaliation.
Let us define h′ as the value of h such that kPA evaluated at h′ is equal to 0, i.e.
b
2
+g (h′)=
g (n)
2
. To make sure that h′ is positive in what follows we assume that g (n) > b. Note that
since we have a discrete problem h′ may not be an actual project. We then define h′′ as the
first integer larger than h′.11 The following proposition determines the threshold value of η
above which the principal delegates more discretion than in the standard case.
11If for example h′ = 3.8 then h′′ = 4, while if h′ = 5 then h′′ = 6.
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Proposition 2.3. Suppose that h∗ < n, then the principal grants more discretion to the agent
relative to the standard case if and only if:
η≥ g (h
′′)−αpS
kPA(ω,D ′′ = {1, ...,h′′})pS
= η′′ (2.14)
Proof. See Appendix A.
To put the above condition into context, note that kPA(ω,Dh′′) is positive but small as kPA
evaluated ath′ is equal to 0. Moreover, note that fromProposition 2.1 g (h∗)≤αpS. If h∗ ≥ h′′
then the above condition always holds because the numerator is negative. The principal is
always willing to grant weakly more discretion than in the standard case. Bear in mind that
this is more likely to happen when the conflict of interest between the parties is not very
severe so that h∗ is relatively high. In contrast, if h∗ < h′′ then if the principal delegates Dh∗
the agent perceives the principal as hostile and the numerator is positive. As η′′ > 0, it might
be the case that η < η′′. When this occurs the principal will optimally choose hR ≤ h∗ for
otherwise the agent might be willing to retaliate. Conversely, the principal will grant strictly
more discretion, i.e. hR ≥ h′′ > h∗, when η ≥ η′′. Note that there might be a jump in the
amount of discretion the principal gives to the agent as η takes higher values. Namely, if
there exists a project h˘ such that h∗ < h˘ < h′′, the principal never finds it profitable to grant
Dh˘.
When the conflict of interest is strong, a small but positive agent’s sensitivity to reci-
procity increases the likelihood of the principal retaining authority and telling the agent to
take the standard action. Conversely, the principal grants more discretion than in the stan-
dard case when the conflict of interest with the agent is not very severe and/or the agent’s
sensitivity to reciprocity is sufficiently high. In particular, the following corollary shows that
there exists a threshold value of η above which the principal gives the agent full discretion:
Corollary 2.1. hR = n if η≥ g (n)−αpS
kPA (ω,N )pS
= g (n)−αpS
pS
= ηn .
Moreover, the presence of reciprocitymaymake delegationpossible evenwhen the agent
does not care about the success of the project:
Corollary 2.2. If α = 0 and η = 0 the principal optimally chooses the standard action d˜. If
α= 0 and η> 0 the principal may choose D ⊆N .
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2.5 Extensions
In this section we consider two variants of the benchmark model. First, we explore a setting
in which the agent is ex-ante as uninformed about the true state of theworld as the principal
but can acquire information at a private cost. Second, we consider the role that can be played
by a fixed salary in providing the agents with incentives when he is motivated by reciprocity.
2.5.1 Costly Information Acquisition
In this subsection, we remove the assumption that the agent is exogenously better informed
than the principal. The agent can acquire information by exerting costly effort. Similarly to
Aghion and Tirole (1997), we assume that the effort choice is binary. At private cost c, the
agent learns the real state of the world with probability e > 0, while he learns nothing with
probability 1− e . We have an additional stage between stage 1 and stage 2 where the agent
chooses whether or not to exert effort. We make the following assumption to guarantee that
when D =N and η = 0 it is ex-ante socially optimal to exert effort and to choose the right
project when this is learnt.
Assumption 2.2.
e
[
αpS+ 1
n
n∑
i=1
g (i )+pS
]
+ (1−e)
[
1
n
αpS+ g (n)+ 1
n
pS
]
−c ≥
[
1
n
αpS+ g (n)+ 1
n
pS
]
.
The left-hand side corresponds to the sumof the principal’s and agent’s expected benefits
from investing in information acquisition net of its cost. The right-hand side corresponds to
the sum of the principal’s and agent’s expected benefits when the agent does not exert effort.
Like in the first part of the paper we consider first how the solution of the standard analysis
is perturbed by the presence of the assumption that the agent must exert effort to be better
informed than the principal about the state of the world. We consider its implication for the
case in which the agent is motivated by reciprocity.
In this more elaborate variant of the model, the principal needs to motivate information
acquisition between stages 1 and 2, and the choice of the right project in stage 2. To this
end, she imposes two interlinked incentive compatibility constraints. One induces the agent
to choose the right project rather than the highest available and coincides with expression
(2.7): αpS ≥ g (h). The other ensures that the agent is better off exerting costly effort. As
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condition (2.7) guarantees that the agent always chooses the right project when available,
this constraints take the following form:12
αpS− g (h)+ 1
h−1
h−1∑
i=1
g (i )≥ n
h−1
c
e
. (2.15)
In light of Proposition 2.1., h∗ is the maximum element of D that satisfies condition (2.7).
If condition (2.15) is also satisfied when h = h∗, then the solution corresponds to that pre-
sented in Section 2.3.13 Otherwise, the principalmay find it profitable to restrict the decision
set in order to induce effort. In Appendix A, we show thatwhen the principal reduces the del-
egation set both the right and the left-hand side of condition (2.15) rise. For the principal to
be able to improve incentives for information acquisition through a reduction of the dele-
gation set, it is necessary that the positive effect on the left-hand side is stronger than that
on the right-hand side of expression (2.15). If so, it might be possible to find a value of h for
which both incentive compatibility constraints are satisfied.
When the agent is motivated by reciprocity, the perceived principal’s kindness is unaf-
fected by the assumption that information is endogenous. The condition that ensures that
the agent always chooses the right project when this is available does not change and is equal
to:
αpS+ηkPA(ω,Dh)pS ≥ g (h).
However, the condition which ensures that the agent is willing to exert effort will take into
account the principal’s expected material payoff:14
αpS− g (h)+ηkPA(ω,Dh)pS+
1
h−1
h−1∑
i=1
g (i )≥ n
h−1
c
e
. (2.16)
12Condition (2.15) can be derived from
e
[
h
n
αpS+ 1
n
h∑
i=1
g (i )+ n−h
n
g (h)
]
+ (1−e)
[
1
n
αpS+ g (h)
]
−c ≥
[
1
n
αpS+ g (h)
]
.
13A sufficient condition for this to occur is that n
h∗−1
c
e
≤ 1
h∗−1
∑h∗−1
i=1 g (i ).
14Condition (2.16) stems from
e
[
h
n
αpS+ 1
n
h∑
i=1
g (i )+ n−h
n
g (h)+ h
n
ηkPA(ω,Dh)pS
]
+ (1−e)
[
1
n
αpS+ g (h)+ 1
n
ηkPA(ω,Dh)pS
]
−c ≥
[
1
n
αpS+ g (h)+ηkPA(ω,Dh)pS
]
.
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If condition (2.16) is satisfied for h = hR , the optimal delegation set characterized in Propo-
sition 2.2. is not perturbed by the assumption that the agent must exert effort to learn the
real state of the world. Conversely, when hR does not satisfy condition (2.16), restricting the
delegation set may not be a valuable instrument to induce information acquisition. This is
in contrast to the standard case because of the negative impact of a reduction of the agent’s
discretion on the reciprocity payoff. Note also that in addition to having an ambiguous effect
on the incentives to acquire information, a lower level of discretion also has a counteracting
effect on the incentives to choose the right project.
2.5.2 Wage Policy
In this subsection, we relax the assumption that the principal is unable to offer monetary
payments to the agent. However, we assume that the agent is infinitely risk-averse with re-
spect to income shocks and, as a result, he is unresponsive to bonuses tied to the success of
the project.15 The agent can receive a fixed salary t which linearly decreases the utility of the
principal. In what follows we assume that the agent is protected by limited liability.16
When the agent is not motivated by reciprocity, the principal optimally sets t∗ = 0. This
is because t does not have any effect on the incentive constraint and it negatively affects
the principal’s payoff. When the agent is motivated by reciprocity, the salary has a positive
effect on the perceived principal’s kindness, and through this channel on the incentive con-
straint. We need to amend our definitions of effective and equitable payoffs. The former
will also include the effective wage paid by the principal. The latter will consider the average
between the maximum and the minimum private benefits and wages that the principal is
able to pay. Theminimumpayoff that the principal can give to the agent is 0, while themax-
imum is b(n)+pS. When the principal gives the agent full discretion, the agent can obtain
themaximumprivate benefits b(n) and themaximumwage pS. Note that the highest salary
the principal can pay compatible with her individual rationality constraint is increasing in h
and reaches its maximum when h = n and it is equal to pS − s, because s is the payoff she
obtains if she does not delegate. Therefore, she will consider delegating only if she can get at
least s.
15This type of preferences is often used in this literature. See for example Aghion and Tirole (1997).
16As a result, the principal cannot extract the agent’s surplus by imposing a negative salary.
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The principal has an additional instrument to affect the agent’s decision on top of the
delegation set. But the principal would rather grant more discretion than raise the agent’s
wage. This is because a higher h would increase profits, while a higher t would increase
the fraction of the expected profits the principal shares with the agent. However, when the
principal copes with the incentive problem, she may be forced to pay a positive wage. The
choice of h affects the agent’s incentives in two counteracting ways. First, it increases the
agent’s perception of the principal’s kindness. Second, it raises the agent’s temptation to
choose the highest project even when this is not the right one. When the latter effect out-
weighs the former, the principal cannot use the delegation set as an instrument to motivate
the agent. The equitable payoff is larger than when the principal cannot pay a salary to the
agent and therefore the condition under which h can be used as an instrument is harder to
satisfy. To see this, consider what happens to the tightest incentive compatibility constraint
of the agent when themaximumelement of the delegation set increases from h to h+1. Note
that the tightest incentive compatibility constraint can be written as follows:
αpS+η
[b+ g (h)+ t ]− [b
2
+ g (n)
2
+ pS−s
2
]
b
2
+ g (n)
2
+ pS−s
2
pS ≥ g (h).
An increase of the maximum element of the delegation set from h to h + 1 has a positive
impact on the agent’s incentives thanks to its effect on the perceived principal’s kindness:
η
g (h+1)− g (h)
b
2
+ g (n)
2
+ pS−s
2
pS,
but it has also a positive impact on the temptation to deviate, i.e. the right-hand side in-
creases by:
g (h+1)− g (h).
The positive effect on the incentive dominates the negative one if:
ηpS ≥ b
2
+ g (n)
2
+ pS
2
− s
2
,
which can be rewritten as
pS[η− 1
2
]≥ b
2
+ g (n)
2
− s
2
.
Conversely, when transfers cannot be exchanged the condition is
ηpS ≥ b
2
+ g (n)
2
.
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In contrast, t has always a positive effect on the agent’s incentives as it raises the perceived
principal’s kindness and therefore tR ≥ 0. Akin to Englmaier and Leider (2012), the presence
of reciprocity concerns provides a rationale for paying the agent a fixed salary above the
reservationwage. In our case, its incentive role is stronger when η is small and the conflict of
interest between the parties is somewhat severe so that a higher salary is more effective than
more discretion in inducing the agent to comply.
2.6 Conclusions
In this article, we have studied a delegation model in which a better informed agent is mo-
tivated by reciprocity. The preferences of the agent and the principal about which projects
should be undertaken can be discordant. Relative to the standard case wherein the agent
does not reciprocate, the principal can find it profitable to delegate more discretion to ap-
pear kinder to the agent, thereby inducing him to respond kindly. This occurs when the pref-
erences aremore aligned and/or the agent is more sensitive to reciprocity. In contrast, when
the conflict of interest is more severe and the agent’s sensitivity to reciprocity is smaller, the
principal is more likely to retain authority about the choice of the project with respect to the
standard analysis.
Our model provides an explanation as to why many firms let their employees choose
the project to work on or how to spend a fraction of their working time. One problem that
these firms seem to encounter is that employees may respond differently to the delegation
decisions and therefore they have to adjust the amount of discretion depending on the com-
position of the workforce.17 To incorporate this aspect in our model, we could assume that
the agent’s sensitivity to reciprocity is his private informationwhile the principal only knows
the distribution from which this parameter is drawn. As it is, our model posits that princi-
pals may be willing to exclude larger projects because they yield the largest private benefits
to the agents. However, it may be easily adapted to study the dual problem in which the
agent is biased towards smaller projects because they entail lower effort costs. That alterna-
17Somemedia have reported that Google has reduced the leeway it traditionally used to give to its employees.
See for instance Google’s “20% time”, which brought you Gmail and AdSense, is now as good as dead on Quartz,
August 16, 2013.
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tive settingmay be more suitable to describe the choice of the side-project to work on when
the employees may be tempted to shirk and the owners require that the project meet some
minimum requirements to be undertaken. There the principal’s problem is to find the min-
imum project/decision that the agent is allowed to undertake. For future research, it might
be interesting to formalise the analogy between the two settings.
It may also be interesting to investigate several somewhat complementary variants of
our main set-up. First, we may extend the model to assume that also the principal is (ex-
ogenously or endogenously) informed with a certain probability about the true state of the
world. Second, we have assumed that the principal is able to describe ex-ante the projects.
In an incomplete-contracting setting akin to Aghion and Tirole (1997) the principal’s choice
would be stark: either she delegates or retain authority about the choice of the project. We
can also relax the assumption of the agent’s infinitely risk aversion with respect to income
shocks so as to explore in greater detail the effect of monetary incentives. Another extension
can concern a setting in which the principal’s behaviour can affect the agent’s reciprocity
similarly to what is done by Dur et al. (2010). The robustness of the results can also be
checked performing the analysis with other utility functions that are often used in this liter-
ature, such as the quadratic, and contemplating a continuous setting.
Furthermore, itmaybe intriguing to run an experiment to evaluate the behaviour of prin-
cipals and agents in a laboratory when they are confronted with a delegation problem. In
particular, we may aim to determine how much discretion principals effectively give to the
agents and how the agents behave when they face different delegation sets. It may also be
worthwhile to test empirically the predictions of our model using survey data, such as those
of the German Socio-Economic Panel. Using that survey, Dur et al. (2010) construct a mea-
sure of reciprocity based on the answers provided by the workers to several questions. Our
model predicts that employees who are highly reciprocal are more likely to be granted more
discretion in their job activities.
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Appendix A.
2.6.1 Proof of Lemma 2.1.
Let ω 6= h′ < h and ω,h′ ∈D. Suppose that the agent prefers h′ to ω. Then, he obtains b(h′)
which is lower than what he could get by selecting h, i.e. b(h). The agent may prefer ω to h
when αpS +b(ω) ≥ b(h) in which case he weakly prefers ω to all h′ lower than h. If ω does
not belong toD, the agent is always better off choosing h.
2.6.2 Proof of Lemma 2.2.
To prove i) Given h∗, let l∗ ≥ 2 such that b(l∗)+αpS ≥ b(h∗) but b(l∗−1)+αpS < b(h∗), that
is l∗ is the minimum element of D such that for all ω ∈ {l∗, ...,h∗} the agent picks the right
project. Then, for all ω < l∗ the agent picks h∗ irrespective of whether they belong to D or
not. The principal is then indifferent as to whether or not include projects lower than l∗ in
the delegation set. If l∗ = 1 and b(1)+αpS ≥ b(h∗), then 1 is included in the decision set.
To prove ii) we show that h∗ is such that αpS+b(1)≥ b(h∗) and αpS+b(1)< b(h∗+1) if
h∗ < n. Suppose that this is not true and h∗ is such that αpS+b(1)≥ b(h∗+1). But then the
principal will find it profitable to give more discretion to the agent. Consider then the case
where αpS+b(1)< b(h∗). If so, the right project would be selected in at most h−1 cases. If
this is the case this means that αpS+b(2)≥ b(h∗) but then for the convexity of the function
g (·) the principal could obtain the same outcome by delegating the decision set {1, ...h−1}.
Conversely, suppose that αpS+b(2)< b(h∗) then it may happen that αpS+b(1)≥ b(h∗−1)
again for the convexity of g (·). In this case, the principal is strictly better off restricting the
delegation set.
2.6.3 Proof of Proposition 2.1.
The principal wants to set the highest h that induces the agent to always choose the right
project when this is available. Then h∗ is the maximum element of the decision set that
satisfies the agent’s tightest incentive compatibility, i.e. whenω= 1. So it must be thatαpS+
b ≥ b+ g (h∗) and αpS+b < b+ g (h∗+1) if h∗ < n.
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2.6.4 Proof of Lemma 2.3.
Suppose thatwhen the principal grants the agentDh˜ instead ofDh withn ≥ h˜ > h, the agent’s
decision rule is as follows. When ω ∈ {1, ...,h}, d(ω,Dh˜) = d∗(ω,Dh), while when ω ∈ {h +
1, ...,n}, d(ω,Dh˜) = h˜. Then, as the agent expects to be strictly better off in at least n −h
states of the world, when D = Dh˜ instead of Dh . This is because he expects to get exactly
the same payoff with probability h
n
and b(h˜) > b(h) with probability n−h
n
. Therefore, we have
proved that the expected material payoff is strictly increasing in h. Notice that the decision
rule described above when D =Dh˜ is in general suboptimal. Yet, the agent still manages to
benefit from a larger decision set.
2.6.5 Proof of Proposition 2.2.
The principal sets the highest h that satisfies the agent’s tightest incentive compatibility. So
it must be that at ω= 1
αpS+ηkPA(ω,DhR )pS ≥ g (hR) (2.17)
whenever hR ≥ 1.
2.6.6 Proof of Proposition 2.3.
Note first that the principal may grant more discretion than in the standard case only if kPA
is positive at h, otherwise she wants to restrict the decision set. By definition, kPA is positive
when h ≥ h′′. For the principal to find it profitable to grant at least h′′ it must be that
αpS+ηkPA(ω,Dh′′)pS ≥ g (h′′). (2.18)
Note that this inequality need not bind. The above condition can be rewritten as
η≥ g (h
′′)−αpS
kPA(ω,Dh′′)pS
= η′′ (2.19)
h∗may be at the left or at the right of h′′. In the latter case, the principal always wants to give
the agent weakly more discretion:
αpS+ηkPA(ω,Dh∗)pS > g (h∗) (2.20)
This incentive compatibility constraint is always slack when η> 0 because kPA(ω,Dh∗)> 0 if
h∗ ≥ h′′. If h∗ is at the left of h′′, the principal finds it profitable to grant the agent at least
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h′′ when η≥ η′′. Otherwise, the principal will benefit fromweakly restricting the decision set
with respect to the standard case.
If η≥ ηn the principal will grant full discretion.
As in the first part of Lemma 2.2., the principal never gains from excluding projects lower
than hR from the decision set.
2.6.7 Costly Information Acquisition
Consider condition (2.15) that we rewrite below for ease of exposition:
αpS− g (h)+ 1
h−1
h−1∑
i=1
g (i )≥ n
h−1
c
e
Here we show that the principal may successfully restrict discretion to improve the incen-
tives to exert effort to acquire information. Consider first the right-hand side of the above
expression. Clearly when h decreases the agent is less willing to exert effort because there
are fewer states of the world in which he can benefit from being informed. At the limit, when
h is equal to 1, it becomes impossible to motivate the agent to exert effort.
As for the left-hand side, consider the effect of an increase of h to h+1. The net effect on the
left-hand side is the following:
−g (h+1)+ g (h)+ 1
h
h∑
i=1
g (i )− 1
h−1
h−1∑
i=1
g (i )
which can be rewritten as:
−g (h+1)+ g (h)+ 1
h
h−1∑
i=1
g (i )+ 1
h
g (h)− 1
h−1
h−1∑
i=1
g (i )
that is
−g (h+1)+ h+1
h
g (h)+
h−1∑
i=1
g (i )[
1
h
− 1
h−1]
That yields:
(h+1)g (h)−hg (h+1)
h
− 1
h(h−1)
h−1∑
i=1
g (i )
The latter term is clearly negative. The former is negative too because of the strict convexity
of the function g (·): hg (h+1) > (h+1)g (h)⇔ g (h+1)
g (h)
> h+1
h
. Then the principal may restrict
discretion to help incentives if the positive effect on the left-hand side of (2.15) is stronger
than the positive effect on the right-hand side.
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Note that the same argument may not apply when η > 0 as restricting the delegation
set has a negative effect on the reciprocity payoff. Not only may a lower discretion hurt the
incentives for information acquisition but it may also adversely impact on the incentives to
choose the right project.
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Chapter 3
Intrinsically Motivated Agents in Teams
I develop a principal-agent model where a profit-maximizing principal employs two agents to
undertake a project. The employees differ in terms of their intrinsic motivation towards the
project and this is their private information. I analyse the impact of individual and team incen-
tives on the screening problem of employees with different degrees of motivation within teams.
If the principal conditions each agent’s wage on his own level of effort (individual incentives), an
increase of the rents paid to the motivated agents results in a lower level of effort exerted by all
agents in the second-best. In this case, reversal incentives occur. Conversely, reversal incentives
do not arise if the principal uses team-incentives. If the principal conditions each agent’s wage
on the effort of both agents and the agent’s performance on the effort of his colleague (team-
incentives), motivated agents exert the same level of effort as in the first-best.
Keywords: Intrinsically Motivated Agents, Team Production, Adverse Selection, Individual and
Team Incentives, Incentive Reversal.
JEL classifications: D03, D82, M54.
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3.1 Introduction
To screen andmotivate employees, firmsmake wide use of different forms of compensation
schemes linked to their performance. The incentives may be tied for example to the indi-
vidual performance or to the performance of the team. Individual incentives are intended
to reward employees based on reaching individual performance goals. An example is pro-
viding compensation to a factory worker for producing a predetermined number of goods.
Conversely, team incentives are designed to reward each individual in the team for a joint
accomplishment. Examples of team incentives include a commission for the sale of a real
estate property that is shared among the members of a sales force, and a cash bonus for a
product’s development that is given to a team of scientists or engineers.1
While there are also other forms of compensation schemes, such as benefit-sharing and
tournaments, the empirical article of Bryson et al. (2011) shows that individual incentives
are very common in organisations and team-incentives have been increasingly used during
the last decade. For this reason, in what follows I focus on these two forms of compensation
schemes and I study under what condition one outperforms the other.
In this article, I analyse the design of optimal incentive schemes with particular inter-
est in the screening problem of heterogeneous employees in a team. The employees differ
in terms of their intrinsic motivation. Intrinsically motivated employees are interested not
only in their wage but also in the project itself. Employers do not need to raise employees’
compensation to align their interests because they care about the project they do. The idea
that employees may derive some additional benefits from participating in a project can also
be found in Delfgaauw and Dur (2008) and Prendergast (2008). In my model, the individual
degree of intrinsicmotivation is the agents’ private information.
To investigate the design of optimal incentive schemes under adverse selection within
teams, I develop a principal-agentmodel withmultiple-agents. The principal maximises his
own profit that increases in the total amount produced. Production depends on the individ-
1Note that there is a growing interest in the adoption of team incentives in the public service provision (see
for instance Reilly, Phillipson, and Smith, 2005, concerning the use of team incentives in the U.K. National
Health Service).
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ual level of effort exerted by the employees (the agents) in the team. I assume the comple-
mentarity of the production function.
I start considering individual incentives. In this case, the principal conditions each agent’s
wage on his own level of effort. I find that intrinsicallymotivated agents provide a lower level
of effort in the presence of asymmetric information with respect to the first-best. When in-
dividuals interact in groups and their individual rewards are affected by the actions of the
others in the team, an increase in the rent paid to motivated agents results in a lower level
of effort exerted by these individuals in the second-best.2 So we are in presence of reversal
incentive, namely situations in which an increase of rewards results in a lower effort exerted
by the agents.
I study the case in which the principal offers a compensation contract that bases individ-
ual pay on the levels of effort of each member of the team and conditions individual perfor-
mance on the effort of his colleagues in the team, i.e. team incentives. In this case, motivated
agents exert the same level of effort as in the first-best. In an adverse selection model with
a complementary production function, reversal incentives do not arise if the principal uses
team-incentives. Moreover, the principal is better off providing team-incentives than indi-
vidual incentives.
Despite these benefits, team incentives do not seem to be always used in the real world.
Thismay be explainedby the agents’ attitude towards riskwith respect to changes in income.
If individuals are risk averse they are unwilling to be paid on the basis of the levels of effort
of each member of the team. The best insurance a risk neutral principal can provide is to
offer a wage to each type of agents that does not depend on the type of their colleagues in
the team. However, the level of performance requested by an agent continues to depend on
2Note that this result is due to the complementarity of the production function. Therefore, it continues to
hold even if agents are heterogeneous in their productivity. In Appendix B, I consider the case in which the
agents are not interested in the project and differ in their productivity. However, this negative impact on the
level of effort is much lower. The intuition is the following. When agents are interested in the project, they
receive an additional information rent from the principal. This information rent induces them to tell the truth
when their colleague is motivated too but it has a negative additional impact on the effort.
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the performance of the other members in the team.
The remainder of the article is as follows. In the next subsection the existing literature
is reviewed; In Section 3.2, the general framework of the model is presented; Section 3.3 is
devoted to the analysis of individual and team incentives under asymmetric information and
Section 3.4 provides a discussion of the results; Concluding remarks are given in Section 3.5.
3.1.1 The Literature
A large empirical literature shows that the use of compensation schemes linked to the em-
ployees’ performance is associated with improved firms’ productivity (see among the oth-
ers Lazear, 2000, Shearer, 2004, Bandiera et. al, 2005). For this reason, the use of these
forms of compensations in organisations has been the object of an increased interest among
economists and policy makers (see Prendergast, 2011, for an overview of articles on the pro-
vision of incentives).
This paper is part of a large literatureon incentives in organisationsusingprincipal-multi
agent models, much of which stems from the influential work of Holmström (1982). Papers
such asHolmströmandMilgrom(1990) and Itoh (1991) have pointed out that a principal can
gain from collusion or coordination among his agents. Winter (2006) discuss the design of
optimal incentives in teams and the way they are affected by the information among peers.
In this literature, my results under individual incentives are in line with the findings of
Winter (2009). In particular, this author studies the possibility of incentive reversal under a
moral hazard setting,while I show that the same effect arises in presence of adverse selection
concerns. In addition, I show that a solution to the incentive reversal problem is provided
by anchoring the agent’s salary and performance to those of his colleagues in the team. The
possibility of incentive reversal has also been supported by Klor et al. (2011) using an exper-
imental design.
While this literature focuses on the design of optimal incentive schemes in the presence
of moral hazard concerns, I primarily interested in the screening problem of intrinsically
motivated and self-interested agents. The issue of the selection of workers who are privately
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informed about their motivation has been studied by Heyes (2005) and Delfgaauw and Dur
(2007, 2008).3 Their results are in line with the literature on psychological incentives where
motivation is effective in stimulating work effort even in the absence of monetary rewards
(see for example Bénabou and Tirole, 2003, 2006). I find that this is indeed true under com-
plete information on the agents’motivation. However, this result might not hold in the pres-
ence of asymmetric information. In that case, the principal has to pay an information rent in
order not to mimic selfish agents. I find that intrinsically motivated agents receive a higher
wage than selfish agents. Moreover, due to the complementarity of the production function,
an increase in the rent paid to motivated agents results in a lower level of effort exerted by
both types of individuals in the second-best. In this case, it would be in the best interest of
the principal to offer team-incentives instead of individual incentives.
This result complements the findings in the existing literature. Auriol, Friebel, and Pech-
livanos (2002), for example, find that the principal is better off offering team incentives when
he cannot commit to long-term contracts. In particular, they show that when workers have
career concerns, the principal uses team incentives to reduce the workers’ incentives to sab-
otage their colleagues. Corts (2007) also provides a reason to use team incentives: He finds
that team incentives are desirable when multitask problems are severe. Che and Yoo (2001)
find that team incentives are desirable in a repeated setting because they better allow the use
of implicit punishments and rewards among peers than individual incentives.
3.2 Themodel
I consider a profit-maximizing principal (she)whoemploys two agents, A andB . The principal-
agents relationship can be interpreted as the relationshipbetween the owner of the firmwho
offers a contract in terms of wage ωi and effort ei with i = A,B to her employees to carry out
a project. The effort of each agent is observable and verifiable.
3For a multidimensional case see Barigozzi and Burani (2013). The authors study the screening problem
when agents are heterogenous on their productivity and their intrinsic motivation.
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The profit function of the principal is given by:
Π=
√
(eA eB )− (ωA +ωB ), (3.1)
The principal is risk-neutral and she obtains a gross profit f (eA,eB ) =
p
(eA eB ) with the
price of the project normalized at 1. This function considers the complementarity among
the levels of effort exerted by the employees. It is strictly increasing in the effort of both
agents, concave and twice continuously differentiable with f (0,0)= 0, fei > 0, fei e j > 0, and
fei ei < 0 with i , j = A,B and i 6= j .4
The employees are wealth constrained with zero initial wealth and they have a reserva-
tion wage of zero. The key assumption of this model is that the employees can be intrinsi-
cally motivated. This means that theymay care not only about their wage but also about the
project they have to undertake. The agents’ utility function consists of their “egoistic” payoff,
given by the difference between wage and effort costs, and their intrinsicmotivation.
The agent i’s utility is:
Vi (ωi ,ei ;θi )=ωi −
1
2
e2i +θi
√
(ei e j ). (3.2)
The cost of exerting effort is given by a quadratic cost function C (ei ) = 12e2i . The exogenous
parameter θi ≥ 0 represents agent i’s intrinsicmotivationwith respect to the project. The em-
ployees’ intrinsicmotivation is their private information. There are only two types of agents:
self-interested agents with θi = θ = 0 andmotivated agents with θi = θ > 0.
The probability of high-type/low type is 1
2
. Agent A does not know if agent B is low-
type or high-type, and viceversa. I allow types to be correlated. The conditional probability
distribution for individual i is defined as follows:
µ=Prob(θ j = θ j |θi = θi )= Prob(θ j = θ j |θi = θi );
(1−µ)=Prob(θ j = θ j |θi = θi )= Prob(θ j = θ j |θi = θi ).
(3.3)
Then, the conditional probability of having agents of the same type is equal to µ, while that
of having individuals of different type is 1−µ. If µ = 1
2
, the types are independent, while if
µ> 1
2
, the types are positively correlated. Note that I assume µ ∈ (0,1).
4Henceforth, i and j will refer to A and B and i 6= j .
CHAPTER 3. INTRINSICALLY MOTIVATED AGENTS IN TEAMS 70
The timing of the game is as follows. In the initial stage 0, each agent is informed about
his own type; in stage 1, the principal offers a menu of contracts consisting of levels of ef-
fort and wages; in stage 2, agents independently decide whether to participate or not in the
project. If either of them does not participate, production does not take place and the game
ends. If both agents participate, the game proceeds as follows. In stage 3, the type of con-
tract chosen by each agent becomes public information; in stage 4, the effort is exerted, the
project is undertaken and wages are paid.
The assumption that the type of contract chosen by each agent becomes known before
production starts is made for the following reason. This allows the principal to potentially
conditions each agent’s wage and level of performance on those chosen by his colleague in
the team. In contrast, I do not assume that the parties are able to renegotiate the contract.
In the following sections, I analyse the case in which the principal has perfect informa-
tion on the agents’ intrinsicmotivation (subsection 3.2.1) and the case in which he does not
(section 3.3).
3.2.1 The Benchmark Case
I study the optimal incentive contracts in the presence of a team-work problem in which the
level of effort of each agent can affect the marginal benefit of his colleague.
With perfect information, the principal need not offer a rent to the employees because
she has all the necessary information to implement the efficient levels of effort. The wage
makes each agent indifferent between accepting and rejecting the contract, given the re-
quired level of effort. It just covers the cost of effort incurred by the agent minus his direct
benefit derived from enjoying the project:
ωi =
1
2
e2i −θi
√
(ei e j ). (3.4)
So the principal maximises the following:
Π=
(
1+θi +θ j
)√
(ei e j )−
1
2
(
e2i +e2j
)
. (3.5)
Applying the first order condition with respect to ei and e j , the first-best levels of effort
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are obtained:
eFBi = eFBj =
1+θi +θ j
2
. (3.6)
The left-hand side is the private marginal cost of exerting effort, while the right-hand side is
the marginal benefit of exerting effort for the project. This marginal benefit consists of the
marginal benefit obtained by the principal and the marginal benefit due to the individuals’
intrinsic motivation. Note that agent i’s level of effort is positively affected by the intrinsic
motivation of his colleague. As usual, the first-best contract induces agents to exert the level
of effort that maximises the joint surplus. Hence the resulting production levels are socially
optimal.5
Substituting the levels of effort provided into equation (3.4), I obtain the optimal wages:
ωFBi =
(
1+θi +θ j
2
)(
1−3θi +θ j
4
)
(3.7)
When the agents’ intrinsic motivation lies in the following interval θi ∈
[
0, 1
2
]
with i = A,B ,
the employees receive a positive wage. Otherwise, due to the limited liability condition, the
motivated agents earn a wage of 0.6 A higher value of θi reduces the wage paid to agent i .
This means that agents with a high intrinsic motivation receive lower incentive pay at the
optimum. Take, for instance, θB > θA. In this case, the principal will offer a bigger transfer
to individual A who is less interested to the project than individual B . This is because a
more motivated individual exerts effort to participate in the project even if he receives a low
compensation.
Proposition 3.1. The levels of effort exerted by the individuals are the same, i.e. eFB
i
= eFB
j
,
irrespective of their degrees of intrinsic motivation. If θi > θ j , then ωFBi <ωFBj .
Proof. See Appendix A.
Under complete information on θ, the individuals’ intrinsic motivation has a positive
impact on the levels of effort exerted by both individuals. Moreover, intrinsically motivated
individuals exert a given a level of effort even if they receive a lower compensation for that.
This result is in line with the existing literature where motivation is effective in stimulating
work effort even in the absence of monetary rewards (see for example Bénabou and Tirole,
2003, 2006).
5Since the participation constraints bind regardless of the agents’ type, the principal extracts all the surplus
above the agents’ reservation utility.
6When θi > 12 , agent i earns a rent due to his limited liability.
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3.3 Screening Problem and Compensation Schemes
In this section, I analyse the effect of different incentive pay on the employees’ productivity
within teams under asymmetric information. Individuals’ intrinsic motivation is their pri-
vate information but the effort is observable and verifiable. In subsection 3.3.1, I consider
individual incentives. In this case, the principal conditions each agent’s wage only on his
own level of effort, i.e. ωi (ei ). Due to the complementarity of the production function, I
find that intrinsicallymotivated agents as well as selfish agents provide a lower level of effort
compared to the first-best. We are in presence of reversal incentives. In subsection 3.3.2, I
consider team-incentives where the principal offers a compensation contract that bases in-
dividual pay on the output of the team,ωi (ei ,e j ), and conditions an agent’s performance on
the effort of his colleague, i.e. ei = ei (e j ). In this case, motivated agents exert the same level
of effort as in the first-best. In section 3.4, I discuss the results of these two forms of incentive
pay.
3.3.1 Individual Incentives
I start considering the case where the principal conditions each agent’swage onhis own level
of effort, i.e. ωi (ei ) with i = A,B . Without loss of generality, I focus on the direct revelation
mechanism and to the truth-telling contracts where the agent of a certain type will choose
the contract corresponding to that type.
The principal chooses amenu of contracts designed for different types {(eiH,ωiH (eiH )), (eiL,ωiL(eiL))}
to maximise her profit function:
Π=µ
2
[√
(eiHe jH )+
√
(eiLe jL)−ωiH −ω jH −ωiL −ω jL
]
+
+ 1−µ
2
[√
(eiHe jL)+
√
(eiLe jH )−ωiH −ω jL −ωiL−ω jH
] (3.8)
subject to incentive and participation constraints. Incentive constraints require that is opti-
mal for each agent to report his type truthfully, while participation constraints require that
each agent have to be at least aswell off by participating as theywould be bynot participating
in the project.
Vi (ωiH ,eiH ;θ)≥Vi (ωiL,eiL;θ) (ICiH )
Vi (ωiL,eiL;θ)≥Vi (ωiH ,eiH ;θ) (ICiL)
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Vi (ωiH ,eiH ;θ)≥ 0 (PCiH )
Vi (ωiL ,eiL;θ)≥ 0 (PCiL)
It is possible to reduce the number of relevant constraints (see Appendix B). As usual,
I obtain that the incentive constraint for the θ-agent (ICiH ) is binding (because the diffi-
culty comes from a θ-agent willing to claim that he is self-interested rather than the reverse).
Under complete information the intrinsically motivated individual always receives a lower
wage. Under asymmetric information, this individual can pretend to be a low type. The prin-
cipal has to offer him an incentive to reveal his type. In contrast, the participation constraint
for the θ-agent (PCiL) is the binding one (because if a menu of contracts enables an unmo-
tivated agent to reach his status quo utility level, it will be also the case for a motivated one).
Using the participation and the incentive constraints, the optimal wages have to satisfy
the following equations if the employees are high-type and low-type, respectively:
ωiH =
1
2
e2iH −θ
[
µ
√(
eiHe jH
)
+ (1−µ)
√(
eiHe jL
)]
+θ
[
µ
√(
eiLe jH
)
+ (1−µ)
√(
eiLe jL
)]
︸ ︷︷ ︸
Information Rent
;
ωiL =
1
2
e2iL
(3.9)
with i , j = A,B and i 6= j . To induce separation of types, the principal pays an information
rent to the intrinsically motivated agent. This rent is obtained through the amount of effort
exerted by the agents and themagnitude of this rent is crucially affected by the parameter of
asymmetric information θ. Conversely, the transfer offered to the θ-agent covers his cost of
exerting effort and he does not earn any information rent.
Substituting the transfers in the principal’s utility and taking the first order derivative, the
levels of effort are obtained under individual incentives.
Proposition 3.2. The levels of effort exerted by both types of agents are lower under individual
incentives than under complete information, i.e. e I I
iL
< eFB
i
and e I I
iH
< eFB
i
for any value of
θ > 0.
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Proof. See Appendix B.
Both individuals contribute less than under complete information. Thismeans that there
is distortion at the top and at the bottom. When individuals interact in groups and their in-
dividual rewards are affected by the actions of the others in the team, an increase in the rent
paid tomotivated agents results in a lower level of effort exerted by both types of individuals
in the second-best. This result is due to the complementarity of the production function and
it is in line with the findings of Winter (2009).7 The author studied the possibility of incentive
reversal under a moral hazard setting, while I show that the same effect arises in presence of
adverse selection concerns.
The intrinsicmotivation has a positive impact on the level of effort exerted by motivated
agents, but it has a negative impact on the level of effort exerted by selfish agents. However,
this negative impact on the level of effort of the selfish agent is low when µ is low. When
the composition of the team is heterogeneous, the reduction of effort by the self-interested
agent is less important. In other words, a selfish agent exerts a higher level of effort if the
conditional probability of being in a team with a motivated agent is high, i.e. 1−µ is high.
Substituting the levels of effort into equation (3.9), the wages paid in the second-best un-
der individual incentives are obtained and the results are provided by the following proposi-
tion:
Proposition 3.3. The wage paid to the motivated agent is always higher than the one paid to
the selfish agent, i.e. ωI I
iH
>ωI I
iL
for any value of θ > 0.
Proof. See Appendix B.
Intrinsically motivated agents always receive a higher wage than selfish agents. This re-
sult goes in the opposite direction to the one found in a complete information setting. This
is because motivated agents obtain an information rent in order not to mimic selfish agents.
This rent depends on the degree of intrinsic motivation. When the degree of intrinsic moti-
vation is very high, the information rent that the principal pays tomotivated agents is so high
7This result continues to hold even if agents are heterogeneous in their productivity. However, this negative
impact on the levels of effort is much lower. In Appendix B, I consider the case in which the agents are not
interested in the project and differ in their productivity.
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that the principal can decide to exclude the low-type. However, the necessary condition for
full participation, that is e I I
iL
> 0, is always satisfied if the probability to have homogeneous
individuals is sufficiently low, that is µ < 2
3
. This is because µ has a negative impact on the
level of effort exerted by selfish employees.
3.3.2 Team-Incentives
In this subsection, the principal conditions thewageon the effort of both agents, i.e. ωi (ei ,e j )
with i = A,B , and each agent’s effort depends on that provided by his colleague, i.e. ei =
ei (e j ) for i , j = A,B and i 6= j . The standard revelation principle of the principal-agent
theory is used and the principal chooses a menu of contract designed for different types
{(eiH (e jH ),eiH (e jL),ωiH (eiH ,e jH ),ωiH (eiH ,e jL)), (eiL(e jH ),eiL(e jL),ωiL(eiL,e jH ),ωiL(eiL,e jL))}
to maximise equation (3.8) subject to incentive and participation constraints. Note that un-
der team-incentives, the incentive constraint for motivated (selfish) agents requires that the
expected utility that amotivated (selfish) agent receives to be in a team has to be higher than
the expected utility obtained by pretending to be selfish (motivated). In expectation a mo-
tivated (selfish) agent knows that with probability µ he will be in a team with another moti-
vated (selfish) agent andwith probability 1−µwith a selfish (motivated) agent. Participation
constraints guarantee that in expectation both types of agents accept the contract.
Eθ jVi (ωiH ,eiH ;θ)≥ Eθ jVi (ωiL ,eiL;θ) (ICiH )
Eθ jVi (ωiL,eiL;θ)≥ Eθ jVi (ωiH ,eiH ;θ) (ICiL)
Eθ jVi (ωiH ,eiH ;θ)≥ 0 (PCiH )
Eθ jVi (ωiL,eiL;θ)≥ 0 (PCiL)
Again, it is possible to reduce the number of relevant constraints and I find that (ICiH ) and
(PCiL) are the binding ones.
Taking the first-order condition of equation (3.8) with respect to eik(e j r ) with i , j = A,B
and k,r can be either motivated or selfish agents, i.e. k,r ∈ {L,H}, the levels of effort under
team-incentives are obtained and the following proposition illustrates the main results.
Proposition 3.4. Under team incentives, motivated employees exert the same level of effort as
in the first-best, while selfish employees exert a lower level of effort than in the first best.
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Proof. See Appendix B.
As in the standard case where the production function is linear, there is distortion just at
the bottom. This is an improvement with respect to individual-incentives.
Remark 3.1. In an adverse selection model with a complementary production function, re-
versal incentives do not arise if the principal uses team-incentives.
Concerning the choice of the team-incentives, the principal at the optimum satisfies the
following equations:
µ[ωiH (eiH ,e jH )]+ (1−µ)[ωiH (eiH ,e jL)]=
[
1
2
µe2iH (e jH )+
1
2
(1−µ)e2iH (e jL)
]
+
−θ
[
µ
√
(eiH e jH )+ (1−µ)
√
(eiH e jL)
]
+θ
[
µ
√
(eiL e jH )+ (1−µ)
√
(eiL e jL)
] (3.10)
µ[ωiL(eiL,e jL)]+ (1−µ)[ωiL(eiL,e jH )]=
[
1
2
µe2iL(e jL)+
1
2
(1−µ)e2iL(e jH )
]
(3.11)
The motivated agent receives a linear combination of wages obtained when the agent is in
the team with a motivated or a selfish agent. This linear combination has to be at least
equal to the sum of the cost of exerting effort minus the agent’s own intrinsic motivation
and plus the information rent paid to him. This rent is obtained through the amount of
effort put in by the agents and the magnitude of this rent is crucially affected by the pa-
rameter of asymmetric information θ. It is also possible to notice that the rent is equal to
θ
[
µ
√
(eiL e jH )+ (1−µ)
√
(eiL e jL)
]
that is the same rent found in the previous section. In
contrast, the linear combinationof wages paid to the selfish agent is exactly equal to the sum
of the cost of exerting effort when he is in the team with a selfish or a motivated agent. The
selfish agent does not earn any information rent irrespective of whether is in the team with
a selfish or a motivated agent.
Remark 3.2. When the agents are risk-neutral, the principal can pay any possible combina-
tion of wages that satisfy equations (3.10) and (3.11). There exist infinite solutions to this
problem.
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3.4 Profits Comparison andDiscussion
From the previous section, we have seen that when the principal offers individual incen-
tives to her agents, the levels of effort provided by both types of agents is lower than in the
first-best andwe are in presence of reversal incentives. To solve this problemdue to the com-
plementarity of the production function, the principal can use team-incentives. In this case,
motivated agents exert the same level of effort as in the first-best and there is distortion just
at the bottomas in the standardmodel. In addition, the principal offers a linear combination
of wages paid on the basis of the levels of effort of each member of the team.
Now, it is interesting to study inwhich situation the principal is better off. Comparing the
profits obtained in the two cases, the principal benefits from offering team-work incentives.
Graphically, Figure 3.1 illustrates this result.
P with Team-Incentives
P with Individual Incentives
0.0 0.2 0.4 0.6 0.8 1.0
Θ0.0
0.2
0.4
0.6
0.8
1.0
P
Figure 3.1: Profits Comparison with Individual and Team-Incentives
This is because under team-incentives the principal bases the contract on more infor-
mation and, as a result, the constraints to induce participation constraints and incentive
compatibility are milder, as theymust hold in expectations.
Despite these benefits, team-incentives seem not to be used in practise everywhere. A
reason which may explain why individuals receive a contract that does not depend on the
contract chosen by his colleague in the team is the agents’ attitude towards risk with respect
to income shocks. If individuals are risk averse they are unwilling to be paid on the basis of
the type of contract chosen by the other member of the team. This kind of contract would
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introducemore risk as each agent must bear the risk of having the contract tied to the types
of his colleagues about which he is uncertain. To compensate them for this increase in the
risk, the principal would pay a higher wage. Then, the most efficient insurance would re-
quire that the principal offers a fixed wage to each type of agent independently of the type of
his colleague in the team. To see this consider equations (3.10) and (3.11). When the agent is
risk-averse the expected utility of the salary is no longer equivalent to the expected salary.
Finally, I also study under which mechanism the employees are better off. While the
selfish employees do not earn any information rent and their utility is equal to 0 under in-
dividual and team incentives, the motivated employees receive a rent that depends on the
levels of effort exerted by the agents in the team. Comparing the utility of the intrinsically
motivated agents obtained in the two cases, the employees benefit from receiving individual
incentives. This result is illustrated in Figure 3.2.
Individual Incentives
Team Incentives
0.0 0.1 0.2 0.3 0.4 0.5
Θ0.0
0.1
0.2
0.3
0.4
0.5
e
Figure 3.2: The Utility of Intrinsically Motivated Employees with Individual and Team-
Incentives for any value of θ and µ= 1
2
.
Remark 3.3. The principal prefers team-incentives, while motivated employees prefer indi-
vidual incentives.
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3.5 Conclusions
The standard economic theory argues that an increase inmonetary incentives should induce
agents to exert higher effort. In this chapter, I have demonstrated that this result may not
hold under individual incentives in a teamwork environment. In particular, when the pro-
duction function is complementary, incentive reversal arises. An increase in the rent paid to
motivated agents results to lower levels of effort exerted by both agents in the team. A pos-
sible solution to this problemwas found in offering team-incentives to the agents instead of
individual incentives. In that case, the effort provided by motivated agents coincided with
the one found under the first-best. In addition, profits were higher under team-incentives
than individual incentives. As a result, the principal is better off offering team incentives.
For future research, it would be interesting to analyse the impact of other forms of com-
pensation schemes, such as tournaments or benefit-sharing, on the screening problem of
heterogeneous employees. I am also interested in studying how the presence of other forms
of agents’ heterogeneity affect the optimal contract. In a recent paper, for example, I aug-
ment the standard adverse selection model by assuming that the agents suffer a utility loss
whenever they feel to beworse off than their boss or/and their colleagues (seeManna, 2014).
Preliminary results show that the envy towards theirmore productive colleagues distorts the
levels of effort exerted by the low-type employees. However, when the agents are also envi-
ous towards their boss, this distortion is mitigated by the envy parameter towards their boss.
Moreover, envy canmake profit sharing optimal.
Finally, this simple mechanism leads to new insights concerning the design of optimal
incentive schemes with particular interest in the screening problem of heterogeneous em-
ployees in a team. While in this article the focus has been on a private organisation, it might
also be extended to other contexts, such as a political setting and a public good provision.
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Appendix A. Benchmark Case
3.5.1 Proof of Proposition 3.1
Under complete information, the principal maximises the following:
Π=
(
1+θi +θ j
)
(ei e j )
1
2 − 1
2
(
e2i +e2j
)
(3.12)
I apply the first order condition with respect to ei and e j , I obtain the following system of
equations: 
∂Π
∂ei
: 1
2
(
eie j
) 1
2 e j (1+θi +θ j )= ei
∂Π
∂e j
: 1
2
(
eie j
) 1
2 ei (1+θi +θ j )= e j
Solving the system of equations, the first-best levels of effort are obtained:
eFBi = eFBj =
1+θi +θ j
2
(3.13)
The wages are equal to:
ωi =
1
2
e2i −θi (ei e j )
1
2 and ω j =
1
2
e2j −θ j (ei e j )
1
2 . (3.14)
Substituting the first-best levels of effort into equation (3.14), I obtain that:
ωFBi >ωFBj if
1
2
(
1+θi +θ j
2
)2
−θi
(
1+θi +θ j
2
)
> 1
2
(
1+θi +θ j
2
)2
−θ j
(
1+θi +θ j
2
)
After some simple computations, it is possible to notice that ωFB
i
>ωFB
j
if θi < θ j .
Appendix B. Asymmetric Information
3.5.2 Which Are the Binding Constraints?
In this section, I show that the incentive constraint for the θ-agent is binding, while the par-
ticipation constraint of the θ-agent is the binding one.
Proof. I have the following incentive and participation constraints for individual i :
ωiH−
1
2
e2iH+θ
[
µ(eiHe jH )
1
2 + (1−µ)(eiHe jL)
1
2
]
≥ωiL−
1
2
e2iL+θ
[
µ(eiLe jH )
1
2 + (1−µ)(eiLe jL)
1
2
]
(ICiH )
CHAPTER 3. INTRINSICALLY MOTIVATED AGENTS IN TEAMS 81
ωiL −
1
2
e2iL ≥ωiH −
1
2
e2iH (ICiL)
ωiH −
1
2
e2iH +θ
[
µ(eiHe jH )
1
2 + (1−µ)(eiHe jL)
1
2
]
≥ 0 (PCiH )
ωiL−
1
2
e2iL ≥ 0 (PCiL)
Let’s determine which constraints bind.
First, note that if equations (ICiH ) and (PCiL) are satisfied, then
ωiH−
1
2
e2iH+θ
[
µ(eiHe jH )
1
2 + (1−µ)(eiHe jL)
1
2
]
≥ θ
[
µ(eiLe jH )
1
2 + (1−µ)(eiLe jL)
1
2
]
≥ 0 (3.15)
Equation (3.15) reflects the fact that a motivated agent receives more surplus from the
project than a self-interested agent. The participation constraint for the intrinsically moti-
vated agent:
ωiH −
1
2
e2iH +θ
[
µ(eiHe jH )
1
2 + (1−µ)(eiHe jL)
1
2
]
≥ 0
is satisfied aswell. Furthermore, it will not be binding because θ
[
µ(eiLe jH )
1
2 + (1−µ)(eiLe jL)
1
2
]
≥
0 has to be satisfied as well. In contrast, the participation constraint for the low-type must
be binding.
Next, the incentive compatibility constraint for the high-typemust be binding, that is:
ωiH =
1
2
e2iH −θ
[
µ
(
eiHe jH
) 1
2 + (1−µ)
(
eiHe jL
) 1
2
]
+θ
[
µ
(
eiLe jH
) 1
2 + (1−µ)
(
eiLe jL
) 1
2
]
If this incentive were not binding, the principal could increaseωiH slightly and keep all con-
straints satisfied. And the incentive constraint for the low-type, that is
ωiL ≥
1
2
e2iL−θ
[
µ(eiHe jH )
1
2 + (1−µ)(eiHe jL)
1
2
]
cannot be binding given that θ
[
µ(eiHe jH )
1
2 + (1−µ)(eiHe jL)
1
2
]
≥ 0 has to be satisfied.
3.5.3 Proof of Proposition 3.2
In this subsection, I show that the levels of effort exerted by both types of agents under indi-
vidual incentives are lower than under the first-best. Inmathematical terms, thismeans that
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e I I
iL
< eFB
i
and e I I
iH
< eFB
i
for any values of θ > 0 and µ> 0.
The principal chooses the contract {eiH ,eiL,ωiH (eiH ),ωiL(eiL)} to maximise equation (3.8)
subject to the incentive constraint for the high-type, the participation constraint of the low-
type and non negativity conditions on the levels of effort. The Lagrangian for this problem
is:
L =µ
2
[
(eiHe jH )
1
2 + (eiLe jL)
1
2
]
+ 1−µ
2
[
(eiHe jL)
1
2 + (eiLe jH )
1
2
]
− 1
2
[
ωiH +ω jH +ωiL +ω jL
]
+
+λ1
[
ωiH −
1
2
e2iH +θ
[
µ(eiHe jH )
1
2 + (1−µ)(eiHe jL)
1
2
]
−θ
[
µ(eiLe jH )
1
2 + (1−µ)(eiLe jL)
1
2
]]
+
+λ1
[
ω jH −
1
2
e2jH +θ
[
µ(eiHe jH )
1
2 + (1−µ)(eiLe jH )
1
2
]
−θ
[
µ(eiHe jL)
1
2 + (1−µ)(eiLe jL)
1
2
]]
+
+λ2
[
ωiL −
1
2
e2iL+ω jL −
1
2
e2jL
]
(3.16)
The first-order conditions are:
∂L
∂ωiH
= ∂L
∂ω j H
:−1
2
+λ1 = 0
∂L
∂ωiL
= ∂L
∂ω j L
:−1
2
+λ2 = 0
∂L
∂eiH
: 1
2
µ(1+2θ)
(
eiHe jH
) 1
2 e jH + 12 [(1−µ)(1+θ)−µθ]
(
eiHe jL
) 1
2 e jL = eiH
∂L
∂e j L
: 1
2
[µ(1+2θ)−2θ]
(
eiLe jL
) 1
2 eiL+ 12 [(1−µ)(1+θ)−µθ]
(
eiHe jL
) 1
2 eiH = e jL
∂L
∂e j H
: 1
2
µ(1+2θ)
(
eiHe jH
) 1
2 eiH + 12 [(1−µ)(1+θ)−µθ]
(
eiLe jH
) 1
2 eiL = e jH
∂L
∂eiL
: 1
2
[µ(1+2θ)−2θ]
(
eiLe jL
) 1
2 e jL+ 12 [(1−µ)(1+θ)−µθ]
(
eiLe jH
) 1
2 e jH = eiL
It is possible to notice that λ1 = λ2 = 12 . Let A = 12 [µ(1+2θ)], B = 12 [(1−µ)(1+θ)−µθ] and
C = 1
2
[µ(1+2θ)−2θ]= A−θ, it is possible to rewritten the system of equation in the following
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way: 
∂L
∂eiH
: A
(
eiHe jH
) 1
2 e jH +B
(
eiHe jL
) 1
2 e jL = eiH
∂L
∂e j H
: A
(
eiHe jH
) 1
2 eiH +B
(
eiLe jH
) 1
2 eiL = e jH
∂L
∂eiL
:C
(
eiLe jL
) 1
2 e jL+B
(
eiLe jH
) 1
2 e jH = eiL
∂L
∂e j L
:C
(
eiLe jL
) 1
2 eiL+B
(
eiHe jL
) 1
2 eiH = e jL
When A = C , eiH = eiL = 12(1+θ) < 12 (1+2θ) = eFBi . This would be the best I could get un-
der second-best and, in any case, it would be lower than the result obtained in the first-best
when both agents are motivated. However, A = C if θ = 0 that it is never the case. When
A 6=C e I I
iH
∈
(
1
2
, 1
2
(1+θ)
]
and e I I
iL
=
[
1
2
(1−θ), 1
2
)
. Proposition 3.2 is satisfied for any values of
θ.
3.5.4 Proof of Proposition 3.3
I want to prove that ωI I
iH
>ωI I
iL
for any values of θ. In the previous subsection, I have found
that the levels of effort exerted by both types of individuals are in the intervals specified
above. An increase of the levels effort has a positive impact on the wages. In order to prove
thatωI I
iH
>ωI I
iL
, I consider the extreme case in whichmotivated agents exert their lowest level
of effort while unmotivated agents their highest. If the inequality holds in this case, it always
holds.
The lowest level of effort exerted by motivated agents is eiH = 12 + ǫ while the highest level
of effort exerted by unmotivated agents is eiL = 12 − ǫ where ǫ tends to 0. Substituting these
values into equation (3.9), I obtain that ωI I
iL
<ωI I
iH
if
1
2
(
1
2
−ǫ
)2
︸ ︷︷ ︸
ωI I
iL
(
eiL= 12−ǫ
)
< 1
2
(
1
2
+ǫ
)2
−θ
[
µ
(
1
2
+ǫ
)
+ (1−2µ)
((
1
2
+ǫ
)(
1
2
−ǫ
)) 1
2
]
+θ
[
(1−µ)
(
1
2
−ǫ
)]
︸ ︷︷ ︸
ωI I
iH
(
eiH= 12+ǫ
)
This is indeed true if
θ >− 2ǫ
(1−2µ)(−1+
p
1−4ǫ2+2ǫ)
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That is always the case for ǫ that tends to 0. I have proved that the inequality holds in this
extreme case and it always holds.
3.5.5 Team-Incentives and Proof of Proposition 3.4
The expected utility that a motivated agent receives to be in a team with a motivated agent
with probability µ or with a self-interested agent with probability 1−µ has to be higher than
the expected utility obtained bypretending to be selfish. In the sameway, the expected utility
that a selfish agent receives to be in a team with a selfish agent with probability µ or with a
motivated agent with probability 1−µ has to be higher than the expected utility obtained by
pretending to bemotivated.8 The incentive constraints for motivated and selfish individuals
are respectively equal to:
µ
[
ωiH (eiH ,e jH )−
1
2
e2iH (e jH )+θ(eiHe jH )
1
2
]
+ (1−µ)
[
ωiH (eiH ,e jL)−
1
2
e2iH (e jL)+θ(eiHe jL)
1
2
]
≥µ
[
ωiL(eiL,e jH )−
1
2
e2iL(e jH )+θ(eiLe jH )
1
2
]
+ (1−µ)
[
ωiL(eiL,e jL)−
1
2
e2iL(e jL)+θ(eiLe jL)
1
2
]
µ
[
ωiL(eiL,e jL)−
1
2
e2iL(e jL)
]
+ (1−µ)
[
ωiL(eiL,e jH )−
1
2
e2iL(e jH )
]
≥µ
[
ωiH (eiH ,e jL)−
1
2
e2iH (e jL)
]
+ (1−µ)
[
ωiH (eiH ,e jH )−
1
2
e2iH (e jH )
]
The participation constraints for motivated and selfish individuals are respectively equal to:
µ
[
ωiH (eiH ,e jH )−
1
2
e2iH (e jH )+θ(eiHe jH )
1
2
]
+(1−µ)
[
ωiH (eiH ,e jL)−
1
2
e2iH (e jL)+θ(eiHe jL)
1
2
]
≥ 0
µ
[
ωiL(eiL,e jL)−
1
2
e2iL(e jL)
]
+ (1−µ)
[
ωiL(eiL,e jH )−
1
2
e2iL(e jH )
]
≥ 0
Again, the incentive constraint for the θ-agent is binding. The θ-agent can bewilling to claim
that he is selfish. At the same time, the participation constraint for the θ-agent is the binding
one. If the contract satisfies the participation constraint of the selfish agent, it will also sat-
isfy the participation constraint of the motivated agent. The proof of these results is similar
to the one provided in Appendix B.2.
8Remember that µ is the conditional probability of having individuals of the same type in the team.
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The Lagrangian of this problem is:
L = µ
2
[√
(eiHe jH )+
√
(eiLe jL)−ωiH (eiH ,e jH )−ω jH (eiH ,e jH )−ωiL(eiL,e jL)−ω jL(eiL,e jH )
]
+
+ 1−µ
2
[√
(eiHe jL)+
√
(eiLe jH )−ωiH (eiH ,e jL)−ω jL(eiH ,e jL)−ωiL(eiL,e jH )−ω jH (eiL,e jH )
]
+
+λ1
{
µ
[
ωiH (eiH ,e jH )−
1
2
e2iH (e jH )+θ
√(
eiHe jH
)]
+ (1−µ)
[
ωiH (eiH ,e jL)−
1
2
e2iH (e jL)+θ
√(
eiHe jL
)]}
+
+λ1
{
µ
[
ω jH (eiH ,e jH )−
1
2
e2jH (eiH )+θ
√(
eiHe jH
)]
+ (1−µ)
[
ω jH (eiL,e jH )−
1
2
e2jH (eiL)+θ
√(
eiLe jH
)]}
+
−λ1
{
µ
[
ωiL(eiL,e jH )−
1
2
e2iL(e jH )+θ
√(
eiLe jH
)]
+ (1−µ)
[
ωiL(eiL,e jL)−
1
2
e2iL(e jL)+θ
√(
eiLe jL
)]}
+
−λ1
{
µ
[
ω jL(eiH ,e jL)−
1
2
e2jL(eiH )+θ
√(
eiHe jL
)]
+ (1−µ)
[
ω jL(eiL,e jL)−
1
2
e2jL(eiL)+θ
√(
eiLe jL
)]}
+λ2
{
µ
[
ωiL(eiL,e jL)−
1
2
e2iL(e jL)
]
+ (1−µ)
[
ωiL(eiL,e jH )−
1
2
e2iL(e jH )
]}
+
+λ2
{
µ
[
ω jL(eiL,e jL)−
1
2
e2jL(eiL)
]
+ (1−µ)
[
ω jL(eiH ,e jL)−
1
2
e2jL(eiH )
]}
The first-order conditions are:
∂L
∂ωiH (eiH ,e j H )
:−µ
2
+λ1µ= 0⇒λ1 = 12
∂L
∂ωiH (eiH ,e j L)
:−1−µ
2
+λ1(1−µ)= 0⇒λ1 = 12
∂L
∂ωiL(eiL ,e j H )
:−1−µ
2
−λ1µ+λ2(1−µ)= 0⇒λ2 = 12(1−µ)
∂L
∂ωiL(eiL ,e j L)
:−µ
2
−λ1(1−µ)+λ2µ= 0⇒λ2 = 12µ
∂L
∂eiH (e j H )
: eiH (e jH )= e j H
2
p
(eiH e j H )
(1+2θ)= eFB
iH
(e jH )
∂L
∂eiH (e j L)
: eiH (e jL)= e j L
2
p
(eiH e j L)
(1+θ)= eFB
iH
(e jL)
∂L
∂eiL(e j H )
: eiL(e jH )= e j H
2
p
(eiLe j H )
(1−θ)< eFB
iL
(e jH )
∂L
∂eiL(e j L)
: eiL(e jL)= e j L
2
p
(eiLe j L)
(1−2θ)< eFB
iL
(e jL)
Solving the system of equations, the levels of effort exerted by the agents are obtained. I find
that motivated agents exert the same level of effort as in the first-best, while selfish agents
exert a lower level of effort.
3.5.6 Heterogeneity in their Productivity
As an extension, I consider the case in which agents do not care about the project but they
differ in their productivity. In particular, I am interested in the impact of differences in the
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employees’ productivity on their effort under individual incentives. I find that, even in this
case, both types of agents provide a lower level of effort than in the first-best. However,
this negative impact on effort is much lower than the one found when agents differ in their
intrinsicmotivation.
The principalmaximises the profit function in equation (3.1), while agent i’ s utility function
is:
V ′i =ωi −
1
2
αie
2
i (3.17)
where the exogenous parameter αi is agent i’s cost of production.
Under complete information, the principal maximises the following:
Π=
√
(eie j )−
1
2
(αiei +α j e j ) (3.18)
Applying the first order condition, I obtain the first-best levels of effort:
eFBi =
[
1
2α3/4
i
α1/4
j
]
; eFBj =
[
1
2α3/4
j
α1/4
i
]
. (3.19)
Of course an increase of the agent i’s cost of production has a negative impact on his own
level of effort. Moreover, the agent i’s level of effort is negatively affected by the cost of pro-
duction of his colleagueα j but the impact is lower than the one of αi .
Now, I consider the case in which employees’ productivity is their private information. For
simplicity, employees can have only two types of abilities: high-productive agent with a low
cost αi =α and low-productive agent with αi =αwith α>α. Each agent does not know the
type of his colleague in the team. The conditional probability distribution for individual i is
as follows:
v =Prob(α j =α j |αi =αi )= Prob(α j =α j |αi =αi );
(1−v)=Prob(α j =α j |θi =αi )= Prob(α j =α j |αi =αi ).
(3.20)
Then, the conditional probability of having agents of the same type is equal to v , while that
of having individuals of different type is 1−v .
The principal offers different contracts designed for different types and maximises the fol-
lowing:
max
eiH ,ωiH ,eiL ,ωiL
=v
2
[
f (eiH ,e jH )+ f (eiL,e jL)
]
+ 1−µ
2
[
f (eiH ,e jL)+ f (eiL,e jH )
]
+
− 1
2
[
ωiH +ω jH +ωiL+ω jL
] (3.21)
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subject to the incentive constraint of the productive agent and the participation constraint
of the less productive agent.
ωiH =
1
2
αe2iH +
1
2
(α−α)e2iL;
ωiL =
1
2
αe2iL
(3.22)
To induce separation of types, the principal pays an information rent to the intrinsicallymo-
tivated agent and equal to 1
2
(△α)e2
iL
.
Substituting the transfers in the principal’s utility and taking the first order derivative, the
levels of effort have to satisfy the following equations:
αeiH = v f ′(eiH ,e jH )+ (1−v) f ′(eiH ,e jL)
(2α−α)eiL = v f ′(eiL,e jL)+ (1−v) f ′(eiL,e jH )
(3.23)
The information rent does not affect directly the level of effort of the productive agent but
indirectly through a reduction of the effort put in by the less productive agent. Even in this
case, both individuals contribute less than under complete information. However, this neg-
ative impact on the levels of effort is much lower. In order to see that, I compare the results
obtained by the two forms of heterogeneity. When agents are heterogenous in their intrinsic
motivation, the levels of effort have to satisfy the following equations:
eiH =µ f ′(eiH ,e jH )(1+2θ)+ (1−µ) f ′(eiH ,e jL)(1+θ) −µθ[ f ′(eiH ,e jL)]
eiL =µ f ′(eiL,e jL)+ (1−µ) f ′(eiL,e jH )(1+θ) −2(1−µ)θ[ f ′(eiL,e jL)]
(3.24)
When agents are interested in the project, they receive an additional information rent from
the principal. This information rent induces them to tell the truth on their types and it has a
negative impact on the effort of both types of agents. The motivated agent reduces his level
of effort proportionally to the loss he obtains when his colleague pretends to be selfish when
instead he is motivated too, i.e. −µθ[ f ′(eiH ,e jL)]. The selfish agent reduces his level of effort
proportionally to twice the loss obtained by pretending to be low-type when his colleague is
low-type too, i.e. −2(1−µ)θ[ f ′(eiL,e jL)].
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